DOCQHBIt BBSOHE 



BD 179 711 

AUTHOR - 
TITLE • 

mSTITOTJON 
SPONS AGENCY 
PUB DATE 
NOTE 

EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



. CI 022 971* 

Paddock, Orlando: Heiaerv Mai coin 

Pilot Prolect in Vocational Gei'ology. A Research 

Study. 

Par.is Junior Coll., Tcx- 

Texas Education Agency, Austin. 

Aug 79. ' / 

116p: ^ , 

MF01/PC05 Plus Postage. % 

tonference3i ♦CurriculuB Developaent; *CurriculttB 
Guides; *Educational Progrurs ; Laboratory Technology; 
Lesson Plans: Manuals: Media Selection: *Pilot 
Projects: Pregran Descriptions; Training * 
Laboratories 

♦Gem cuttino ' ' • . 



ABSTRACT 

' In resp'bnse to the need for qualified geiologists and 
the serious gap in gemological training, a study was directed and 
designed to deve^lop an instructional prograi which could'^e used 
nationally and to establis,h a vocational genology program at Paris 
Junior College. Following the seaection of appropriate instructioftal 
materials, stations were equipp^ed with the necessary laboratory 
inistruments for qemology research. Originally designed as ,a 
thirteen- week course, the program grew to fifteen weeks. Beginning 
with an orientation to equipment and textbook assignments, succeediiig 
units included the study' of iiaht and the study of species an^ . , 
variet;ies of gem materials, including a fifty-hour unit on diamonds. 
Student progress was evalnated several times during the course, and 
bi-monthly conferences were held with ^ach student. The final 
examination included an oral p^ese^^^a ^^-on,, a written exam on general 
gemorlogy and diartonds, and gem identification and grading. Results 
indicated the achievement of cbiectives through ^^he completion of an 
instructional manual, incorpoi;/atinq objectives into the curriculum, 
'and the' useoyof project result* a-s a guide f or. develor^ing similar 
programs. (Appended are excerpts from the ins tructi ■ 1 manual, an 
equipment price list and student co' tract, lesson pl^ns, a training 
program outline, a'gemstone chart, an interview, report, and an 
evaluation form.) (FP) _ 
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• SUMMARY OF THE PROBLEM' « - 

When Paris Junior College applied for and received nrionlea 

to Inttlate a research project ln»rgemology, a serious gap In gem- 

ology training had beerr Identified by the.. jeVvelry Industry. Estt-^ 

* • • • ■ . . ■■ 

m^tes were that less than 5,00QcOf the 47,000 Independent jewelers 

tn| America possessed skill Ip genn Idertt'lflcetlon and fewer still 

• / ■ •*"■•■#'• 
had -received scientific and ^eoretlcal information necessary for ^ 

m 

a working knowledge of gemology. AUhough 2,5p0 gemologlsts. 

« - ■ . # 

were requtred each year to me6t Indust^v demands only appi^ox*- 
Imately 340 weipe available for employment , The only source , 
for certtftqatlon existing in America was ti}e expensive proprietary 

♦ 

Gemologlcal Institute Qf America In Los AngeljBs, CaUfornla, 
where axtwo- to three-year wait was necessal^ before .admittarx:e • 
Additionally i GIA training was directed toward the scientific, ^ 
rather than retail business, application, and training In- polished 
professional salesmanship was missing. 

Another facet of the problem wste the Increasing burden placed 
on the modern jeweler to protect his enterprise ahd his clientele 
from the consequences of inaccurate evaluation of gem quality . 
with the rise in popularity of the colohed gemstone~irr'6ohtemporary j®^®^'^ 

« 

and the improvement of synthetic stones. Eighty to ninety percent 



4 ■• » # 



of the r^jtatl jewelers lacked , aufflclent knowledge about their 
« products and were facedfwlth the fDOsslblltty of danaagtng publicity 
" V. from lawsytts. or very costly mistakes for even apparently sm^tl . 
errors. As documented by the prevalent use of such "sala'^ * / 
words as "dteoount," "yvtiolesale," and "Investment" tri advertising • 
and pronnotldn of sale of * gennstdnes i most jewelers had little prod- 
uct awareness about precious gems*- 

. Given these parameters, a local advisory committee composed 
of nepf|»esentatlves from the jewelry Industry recommended that , 
Paris Junior College consider adding' a course in gemology to 
- its already established jewelry tecMnology sequerlce. After co.»sul-' 
tatlon with state and national^ Industry leaders,. tRs Institution 
^ applied to the Texas EcAjcatlon Agency for assistance In conducting 

* 

•a pilot research project which would not only supply a course 

1 

. mddel which other vocational training institutions could emulate 
for upgrading and skill development bCit also' supply a needed 

^ * 

service for the jewelhy industry, 

/ 

J # ■ ■ 

PROJECT OBJECXIVES , ' 
Objectives set wer^ two-fold: the development of an Indtruc- 

< a i 

tional program which proffered a practical, buslness-or {anted cur- 
riculum (tec/^hing a highly technical skill' which is based on scien- 
' tific and theoretical knowledge) which could be used 'nationally 
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for vocattonal ecJucatlbn Irt gemology; and' the establishment of 
a vocational- program In gemology at Parts Junior College tq 

help In TT)eetli7g the cur refnt . crisis, faced by the Independent jewelry • 

'■ . ' ■ • ' , ' ' '■ 

Industry In the *lack- of trained gemologlsts, 

si^eclflc ^objectives In fhe development of the Instructional 
progra,^^ were as follows: . 

t . Development .priaterlals^ nec€SSsary for effective Instruc- 

. . A - ■ " ■ 4 

' tlon of gemology stucients> ^ ^ 

% . ■ » 

2. Provision of a program which would prepare iitudents 

*■ ' • * 

to ' * 

a. Identify gemstones properly; , 

b. learn techniques of grading for quality and appraising 

gemstones; • . • * 

. • . ' ' 

c. detect Imitation and synthetic materials; 

d. use and care for the laboratory' Instruments necessary 
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•t-j the testing ana Identification of gemstones; • 

e. become skilled in gemstone merchandising^ through 
stucV of the formation, 'recovery, and cutting of 

« 

precious gems,^ with attendant attention to the folk- 
lore, /radltlons, and symbolism 6f such stones; 

f , trade ethica^^ and accurate\y In precious stones 

Including, also showing merchandise effectively and 

•I ' 

using proper security measures; • * 



g. and exerclM proper car*' during bench work— through; 
i a working knoyvladga of gamstona'ntactlon to •'J'^^*^ * 
acid, fracture,' abrasion > and cleaNAge. '(See attach-^ 
ment in Appendix E.> . ' *• 

3. Gompilation pf data from the project which would be , ' 
beneficial' to other public institution? who were interested 
in Initiating a sipnilar program.. / 



In establishing a vpcationaV program to provide a service for 
the jewelry industry, Paris Junior College sought' to • ♦ 
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1, supply training of a highly technical skttl that is , inherently 

' ' ' 

necessary in eVery facet , of .the independent jewelry in- 
dustry and which can not now be met through existing 
certification institutions; 

2. fVjrnish gpmologists who will require only a minimum 

^ amount of otV-the-iob training befctre becoming- active in 
the industry; \ ^ 

3* and a^ord gfimology upgradlhg for ^thos^ In the jewelry , 
industry. . ° .» • , •» 

. ' PRCX^EpURES ■ . . 

A natlinally-recognized authority in gtmology, Mr. Orlando 
Paddock, was 'employed to direct and design the study. Mr. 
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Paddock, a lortg-time member of the Mmertcan Gem Sociaty as 
a Certified Gemologist, and a widely-read auth^l^ of both textbooks 
and monographs concerning the precious gem, had served as a 
visiting lecturer to the program .for five years previously as 
. well as having" attended the Gemological Institute of America. 

\ 

In the design phase of the rejjenrch, he Woi^ked closely with 
industry sources to include •subject areas and 'skill development . 

" ' ' • ' i ■• ■ ■ •- I ■ . . ■ ■ • 

activities in which employers perceived prospeqtive employees ehould 

participate in orfler ' to properly grade and appraise' ^emstones , - 

- . ' ■ ■■ ( 

When need was identified, Mr, Malcolm Heuser, who is a. 

■graduate in residence of thss Gemological Institute of America 
and was previously proprietor of the Central Ge!:T^ological Labora- 
jtory, was added to assist with program Instruction and development 

Careful consideration wns exercised \n selection of instruc- 
tional material ±hat would stimulate stUjd^nti success . Two texts^ • 
Gemformatlon: A Primer of Precious Gems by Mr, Paddock and 

/ 

Handbook of Gem Icjentiflcattcy> by F^lchard LI ddlcoat, , served vs 

basic, primary reference volurties, Mr, Paddock's book served 

. ■ . ■ ■. • 

as an Introductlon^o the subject, with each major division , treated 
.in simple form, to be easily understood. This text introcUced 
an "attitude" toward the subject of preclajs gems that provided 
the basis for the course. An advanced text, the Llddlcoat book 
contains descriptions of instruments used, instruction on use and 
'care of each, methods of gem identification, brief descriptions 
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of the ma^r species, tsomplete tables of phystcal and optical' 
^opertles of rnany species, and lists of spec'is tn varloOs colors. , 

A need was Identified for material that M/ould fill the gap between 

«» . • . . . . 

the highly technical Llddlcoat book and the practlc/il Paddock text. 
Thus, the developmeDt<of an Instructional' nnanual , began with hand-r 

out material that was maintained by students In loose-leaf notebooks, 

^ _^ ^ ...... • ... . ^ . ^ 

It constituted an , elaboration of material contained In both textboofjcs,^ 

..... . 

Piiystcal, optical, and chemfcal characteristics of each specie^ 
where found, ^methods of mining, crystal forms and habit, styles • 
of cutting, methods bf*ldentlflGa|:l^, history ind lore, "sties pre- 
sentation* and cautions to fh^ jeweler and customer as to the harj^--^''^ 

^ , o ■ ■ ■* . • . \ 

ness and toughness, of each specie were riecorded along with 

various tables of physlcjft andToptlcal properties for quick reference. 

In addition, frequent gse Of the division library consisting of, 
extensive holdings was required. Including assignments In volumes 
by such quthors as Webster, Anderson, Dana, and Frause and • 

■ I . ^ . . . ' 

Slawson. This combination of hand-outs and * textbook provided 
a solid ba^e for instruction. * 

The stud^'. period was originally composed of one quarter, 
or '13 we>eks, in duration — six hours per day, five da^s. per week. 
The flnst class was operationalized.in January, 1978. with others 
■ offered In September, 197^; Jar^jary, 1979; and May, \1979. 
Another class begins in August, 19'79, and three classesx^re planned 



for 19Q0, 

Each student was assign^, a. locker, in a locked storeroom 

adjiacent to the class In which to store Instruments when not In 

/ . ' . - ■ ' * 

use. . Instrtiments 'were signed out to students ht the beginning 

■ * * * 

of -the course, (See list of equipment with price in Aj^pendix B.) 
All ihstcuments returned in good condition at the end of the course 
were credited, to the stucjent's account which placed responsibility 
on the student for the eq-jipmiant's care and proper use. 

Twenty stations equipped with microscof^, polariscope, 
refractomer, and di«hroscope,. were developed to prepare' the 

* - \ i 

* V ■ 

•stullent to accept ennploynnent as a gemologlst. Each student was, 
thus, provided with everything necessary to identify and evaluate 
most gem materials. The instrumentation of each station was 
planned to represent the type of laboratory that would be ideal 
for a gemplogist. working in the jewelry field? This configuration 

0 

was augmented by three weighing devices with hydrostatic specific 
gravity, attachments, two spectroscopes with Illuminators, two 
hand-held spectroscopes, two hot points, tv/o fluorescent lamp3 
with vle\A)lng stands, one diarpolite for testing diamonds for color 
grgde, and one proportionscope used to make judgment on the 
"make" or proportion of diaqnonds. 

Sophiist<x;ated instrumentation found in the general classroom/ 
laboratory "will rarely be available to the beginning of the student's 
career in' the jewelry Field, but students were instruoied in their 

. Jo ' 



use, ^learning how to obtain the best results fron\ them'. Several ^ 
alternate methods of obtaining tnfomnati6n ba to physical and optlcar 

characteristics which do not require such lr.strtimentatlon were taught. 

« . - - « 

The general scope of the course was .planned In such a man- 
ner that the student was led In progressive ste^s toward accom- 
pllshment pf the stated objectives..' Strength o? the instructional T 

methodology was In th^ student's realization of the necessity of 

' \ *" ■ ' ■■ ■■ ■ 

"a thorough knowledge o^* gerhology to .succe^ed In any phase of the 

jewelry field. ; The following concepts formed the basis for 'the 

teaching sequence: . 

. - ■» ■ ■ ■ ' ■ ■ > . 

■ • / .... 

'1, Product knowledge Is extremely essential to the je^lry 

salesman. * - , ^ . 

2* Knowledge, of physical strengths and Weaknesses of* 

♦ I • 

^ \ • * 

' various' species Vis essential to the bench worker who 

'■ .° ■ V* * 

n^ust know which 'are subject to fracture or cleavage,' 
which ar^ tolerant to heat and acl-d. 

3. All , gemstones must be "properly Identified correctly 
by all associated with the trade. - 

4. The designer will plan gem set jewe(f^ to protect ♦:hose 
gems that may be fragile, not only by designing protective 
settings, but by prescribing the types of jewelry In which 

each gem should je us«id. 

* ^ ■■ ' ■ ' 



Specific Isssons vfere destgn^i^r to Incorporate the Instructtonal 
areas Usted beiow: 

' ■ /■ ■ 

1 . Each variety of the more commonly er c xintered species 

t 

I * 

was considered separately and in detail. , 

2, Syr.thetlc and Imitations werfe studied In depth,. » 

3. %> number of Jess common nrtate rials weir e considered . 
briefly, , . 

4, Considerable laboratory experience was obtained by 
accurately Identifying a/ number of specimen. More than 

■ / . , ■ ■ ■*■ " ■ 

500 specimen were raentlfled. 
' 6, Instruction In sales, advertising^ display, and promotion 
oV precious gems played an integral part. 
'Final examinations followed completion of objectives at the 
conclusion of course with ti .e result of thl9 sequence having been 

• * * 

excellent student understanding of one st^p before another sttep 

» 

w^s added . , Of the 80 students who have enrolled In the gemology 

> . ■ 

program, 78 have completed. * „ 

No major ^change in plan pf curriculum deslgnjnas been 
r^ecessltated . other than an increase from thirteen (13) .to fifteen 
(15) Weeks In course duration. An initial thirty-hour session was 

I ' 

conducted in basic gemology which provided, a general orient-ation 
to bc/th the field of gemology and to the classroom ■ equipment and 

V ■ , « , 
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stxic^Toutine. Students were tntrbduced to their wor^ . stations , 
and textbook a^stgnmen^s were made. At tHe end of thte one- 

. I 

week period, students had progressed through prdj^cts requlrtng 
them to have a working knowledge of the {use and care of the 

A ■ - . "' ^ ' 

precision If^str^ments to be mastered,- the ability to dlfterentlate 

, ^ ^ 1 ' • ' 

cognit I vely between precious geiios and synthetic stones, and -an <» 

understanding tif the fornnatlon and structure of precious atones. 

The second week of the program Included two units on the 
behavior' of light, with particular emphasis on reflection, ^refraction, 
birefringence, and polarization during the first unit and on color, 
allOQhromatlc and Idlochromatlc gems >^ light dispersion, luster, 
and phenofnenai specific gravity detehnnlnatlony and fluorscence 
and phpsphoresepce. Additionally, students nnet for a bl-nnonthly 
individgal interview with tnstcjjctors to check progress and to receive 
student fee^dback. (See Appendix F for confereri^e^foi^ Students 
maintained a projeict folder in. which completed assignrhents were 
located which were approved as the course progresssd. All units 
were structured In the classroom with self-paced laboratories. 

By the third week students were prepared to advwice into 
study of the spe^ ies .and variety of gem materials. DCiring this 
segment of the study, ijtudents conducted more advanced laboratory 

» 

work in the chennical, physical,' and optical properties of stones, 
and in the grading and cutting of stones. 
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Instructton^l untts on corundum^ chrysobery I, ba^yl, tourmaltne 
garnet, quartz, quartz chalcedony, and jasper, pertdot, ^adelti^.- 
nephrt^, spodClmene, feldspar, zotstte, turquotse, opal, and lapis 
lazult *and on the organic gems — pearl, coral, amber, jet. Ivory, 
and tortoise shell, completed the first, half of the course. At this 
potnt^, approxtmf*te^^orty'-five days tnto the study, student' progress 
was agal'^i evaluatf^d to determine .r>ntd-term proftctences. 

Instructional packages contained in the second half*^ Of the 
course hegin with those concerning ^synthetic gemstones, imitations, 
and assembled stones. Shortly after r#iid-term, a fifty-hour unit 
stuc^ on diamonds was undertaken.. 

During the period of study concerning diamonds, students 
experienced extensive and intensive laboratory opportunities — 
with eight separate instructional packages to be completed by the 
student^ Topics covered included the geology and properties of 
• diamonds, mining and maAeting of rough diamonds, cutting of the ; 
diamond, .cutting grades and proportion, grad\iig for clarity, grading 
for color, fancy colors, and th^ v holesale and retail marketingj^ 
of diamonds ♦ ' , . ^ 

The final unit concerning gemstones covered the species and 

■ . ■ \ ■ ■ - ■ ■ 

varieties of rare or infrequently encountered gem materials. 
Included iA this group are andalusite, apatite, azuritfe, benitotite, 
calcite, /cassiterite, ioUte, danburtte, diopside ar»statite, ehmatite, 
idocrase, knonenjpine, malachite, obsidian, phenakite, pyrite, 

14 



rhodcvshosita, rhodontte, sphere, soapoUte, amlthoacnite, aodaUta, 
ataatite, and vartatte. o * ) - ; 

Tha flnul aagmenta of tha couraa wapa daalgnad to allow tha 

♦ • . / . ■ ■ ; • 

Student to apply t|ie kno^ledga and labora)t6ry skills dav alopad Ih 
the course to the business setting, ' j^its were Included concerning 
the pronnotlon and. display of prableus gems and of record keeping, 
advertising perclous genr« , and of the retail, or ln-»tore, mar- 
chandlslng of gemstones. . / ^ 

Evaluation of student performance was conducted on several 
different levels. Bi-monthly conferences were held, and a mid- 
term student progress report was developed. To maintain < tartness 
and to prevent student pr^rastlnatlon In learning certain required 
specifics, a weekly quli was administered which kept Instrudtors 
Informed as to student progress and acted as a stimulant. 

Final examination consisted of the foUot^/lng; 
L._J_._ __Oral Presentation • 



Each student gave a 15-mlnute lecture before the class 
^ of» a subject Important to the gemologlst selected by 
the student and approved by the Instructor. The pre- 
sentatlon was prepared as If it were actually to be 
given for a club, school, or other auc/lence. This 

r ■ 

played an Integral part In developlng^ human relations 
skills. 
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2, , Written Examlnatton — General G«mology< 

A test designed to cover the basic prlnne Infornnatlon 
received during the durat<.on of the course waff admin- 
latere^ with three hours alloi/ved for' Cvnnpletlon, 

3, Written Examination — Diamonds 

A test concerning general Information about mining, ^ 
marketing, etCe on diamonds was also administered, 
with one and one-half hours allayed for completion, 

4, Gem Identification and Diamond Grading 

Fifteen specimen of gem mateHal were required to 
be correctly Identified with three opportunities to pass 
this section, and five diamonds were to be quality graded 
Determinants tn evaluating the student's final grade included 

1 , weekly tests, 

N 

^ — — — — ^ » 

2, grades on two research speeches, 

t 

3, final examination, , 

4, and completion of Instructional packages of Identifying 
100 sets (5 stones per set) of specimen. 

n * 
t 

blems Encbuntered 



Although the entire curriculum ' design has been accepted as 
a viable ''model, several aspects of proceckjre have been identified 
as problem areas. 
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Initially* teaching procedures were hampered by the absence 

. . t . , . . , ...... 

of much of the eii^ulpment. Microscopes, refractometers, etc., • 
had been ordered,^ but were not delivered until class had been In 
session for several weeks. To offset this, 10X loupes were> on 
, hand and In^ructlon In the use of this method of magnification was . 
temporarily substituted ef(^ectlve,ly,wlth satisfactory results. In- 
struction on the use of refractometers was delayed, 'and other ; 
subjects were covered until the n^erial arrived. 

The first several weeks bi' Instruptloo wer* accomptl|hed 
by Cine Instructor. Each class day began at 8 ^.m. and contlnr. 
ued until 11:30 a.m. and began again at 12:30 p'.m.. listing until 
3:3,0 p.m., a total of 63^ hours per day Includlr^g 4 hours of Inten- 
sive theoretical lecture .daily. Preparation of • ex^^lblta , quizes, 
grading, record keeping etc., he'd to be accomplished at a time 
when class was not In session, not an Ideal condition. When 
It bedame evident that a, second Instructor was nebessary, Mr. 

• ^» . I ' r 

• . ■ 1 . * ' ... 

Malcolryi Heuser, a graduate gemologlst, G.I.A.,w^s transferred- 
to the department, and Instructional procedures were Improved. 

While test stones, specimen of various "Sliecles, and varieties 
of many species were prepared in advance, it soo^l , became obvious, 
that many more specimen were required. Instruction In gemology 
Is best accomplished by inspecting and testfng specimen. Deter- 
mlnatiori of the nature of inclusions, determination If the specimen 

14 



are singly or doubly, rafractlva, datarmlnatlon of rafractlva Index, 
apectflcjgravtty and other physical and optical characteristics 

* . ■ ■ * 

can only be accorppllshed by stucb^ of apeclnrien "In-hand." To learn 
tdentlflcatloi-t procedures/ each student must be supplied with gem. 
matertals with which to work. Thla problem waa compounded 
by the unusual mar^ket condition of dlarponds at the time diamonds 
were being ordered. As a result, fewer specimen were avail- 
able with which to work. Also, pricing of diamonds waa com- « 

\ ■ 

plicated by extreme Inflation In the diamond market and, shortage 
of material. Subsequently, purchasing of more specimen was 

- - » ■ * - * 

accomplished, and donation of nrjaterlals by cutters, jobbers, - 
brokers, distributors and som« ..retailers solved the existing 
shokage* Specimen wgre plac/ J Irt gem pafiers, each labeled 
with a lot number and. stone number. Papers were numbered 
1 through 5. A "lot" consisted of 5 specimen placed In a coin 
envelope 3 1/8" x 5 1/2". Lots #1 through #20 consisted of 

1 . synthetic spinel which Is man-made, singly refractive and 
occurrant In a.varlety of colors, 

2, synthetic corundum, which I9 man-made, doubly refractive 
and occurrant In a variety of colors, 

-3. quartz, which Is a natural material, doubly refractive, 
and occurrant in several colors, 

# 

4, 8?oembled stones, consisting of aq imitation stone, with 
a protective table of garnet, or a triplet (used to teach 

' ,15 



datectton by magntflcatlon or Immeraton), 
5. and almandlne-or rhodolite garnets, natural stone, singly 

refractive, with -characteristic InQlusions. 
Other' lots were prepared to disclose a variety of physical and 
optical characteristics . Sonr^e lots w^re prepared to offer the. 

4 

V ' 

students experience In gem Identification. ' 

• ■ . ■ ■ ■ t ■ ■ ■ ■ 

^ Material contained In the textbooks was supplemented by 
many pages of "hand-out" material to be added to.^he loose-leaf 

■ ■ ■ ■ . • • .i ■ ) 

binders. While pnuch of this material had been prepared In advance 
nfKich remained to be done, and Information on each specie of gam v 
material was Initlajiy lacking. This deficiency was partly corrected 
by the second Instructor who kept abreast of class progress by 

a 

preparing hand-out material as the quarter pr*ogressed. After 

. ■ • L ' ' ' ■ 

four classes ^ this prepared document is now near connpl^tlonj 

V -■ ' ■ ■ 

thus alleviating the pressure on the Instructional staff. 

The currlcular design has been deeme\l successf\jl,»Mth the , 
m«jor change being a greater emphasis In "Merchandising of 
Precious Gems" particularly In the subsection "Methods of Dlsr 
play" and In 'Advertising and Publicity." 

Most of the problems encountered f were the result of lack 
of "lead-time." Preparation of written rr aterial and arrangement 
and listing of specimen required more time than anticipated. 
Also, ordering of Instruments and equipment was too late to ensure 
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deUyery tn time for class opening. Six nnonths . before the beginning 

of the first class, preparation should be nnade K the classroonn, 

- ' ' •■ ■ t ■ 

instructional nnaterial should be developed, and instrun^entatidn 

. ' ■ ' / ■ ^ 

for each student end 'laboratory shoOld be accomplished. 

. , SPtClRC RESULTS 

4 

Program results revealed not only acconnpltslvnSnr^r 
objectives but also suggested in^pUc^ionSs for the independent Jewelry 
industry and other educational institutions . 

With the completion of a comprehensive curriculum (see 
program outline in Appendix p) and the graduation of 78 students in 
four gemology classes, the desired program has been formulated 
and evaluated.' (In the latest graduating class of 19 students, 
14 different states wer»»i represented: with a complement of 10 

women and 9 men.) A comment made by Mrs. JuUa Lovett, , 

■ ^ ■ V, 

Lapidary Work Shop, Dallas, suggests the program ^s success, 
"A salesman who sold diamond imitations said, 'With so many 
of the graduates of the Gemology Program at Paris Junior College 
around, it is becoming increasin>^ly difficult for a dishonest traveling 
man to earn a living.'" 

"ffye proposed curriculum, structured on objective-based , 
instructional design, has been implemented, and extensive per- 
formance-based assessment has been conducted to ensure that 
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. ..\^ .... - ' .■ . ♦ 

the ra^OUing curriculum fesi^h contains the information and 

■ ■ \ . ■ .. ■ ■ • : . 

activities \whtch maximize the probability of student success in 

■ ■ . ' ■ V • ' ■ ■ ■ ' ■ 

achie ing the objectives of the course. 

Th^ 3^m camera, wjjich was purchased through project * 

\ • . ■ ^ % ' 

monies, has J^een adapted for the microscope, permitting micro- 

photography of Specimen to differentiate between natural and syhthfitic 

\ - ^ ■ ' 

materials and shqwing internal growth markings. These slides . 

• , \ • . ■ • . 

and pictures, are utilized not only in instructional lectures but also 
are incorporated in the student manual. 

'*AccompU3hment of soeciflc objectives stated in the development 
of the instructional program has; been achieved aryi ivt stated below: 
\ 1 . A comprehensive instructional manual is ' near completion . > 
* » This has become an invaluiable tobl in classroom instru- 
ction and for student reference. (Representative samples 

of various sections can be found in Appendix A . ) . 

■■ ■ ■ ■ - ^ 

•* . 

2. Each objective of the Instructional program has been 

Incorporated tnto the cOrrtculum and Successful conn- 

pletlon of each of the following is necessary for grad- 

Ration: ^ ^ 

a. prop. identlftcation of gennstones, 

b. grading for quality and appraisal of gennstones, 

c. detection of innltatlon and synthetic nnaterlals, ' « 

d. ' learning of the use and care for the laboratory 
Instruments necessary, to the testing and identification 

, of' gemstones, 
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e. development of skill in gemstone merchandising through . 

ti 

. stucV of the fornrtation, recovery* end cutting of precious 

gems, V/ith a^endant attention to the folklora, traditions, 

1 ■ . / * 

and symbqHsm of sucj;j stones, 

f. learning to/U'ade ethically and -accurately In precieus stones, 

g. and leajpning to exercise .proper care du;*ing l?ench Wo.'*k— 

'-i ■ " ■' . 

through a working knowledge of gemstone reaction to heat, 
txcidj fracture, abrasion, arid clevage. 
Confirnnation*of the program's success will become' more 
evident when a larger number of students have entered the .jewelry 
field,- and their progress. has been observed. To this point, 
^ formal evaluation- through employers has not be^n conducted, but 
comments frorp employers who have been contacted have indicated 
their belief that the Paris Junior College course is.a very-pro- 
fesslonal one. They are especially pleased with the students' 
abilities to deal with custtomers— -ra trait which wds' previously 
lacking in new employees , 

The progress of program graduates yvill be continually 
monitored to determine the practicality of the cpurse, whether 
*or not it should be expanded, or if tt continues to be adequate 
in its present form, , 
3. The, research project results will serve as a guide to 
those who are interested in initiating a similar program. 
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Aadltlohally, tlie tnstrSjcttonal manuW wtll be iivatlable • 
for referehcfe and student uaa. A elide presentation which 

has 'been daveloped to disseminate • Knowledge <<^f the Gemology 

' - ■ ' ' ' . * '■ . , '• • .. . • • • . • . 

Project provides an, ovarvlew to interested Vleyvera and 

gives a fliller perspective of the program. 

As. was first surmised in the decision to initiate su^K a ^program, 

the need by the jewelry industry 4ia?^been appaUih$;ly evident. 

1. Paris Junior .QpUege realized the nved for a course 

of study of gemology that was comprehensive, yet y 

economical U\ terms of time, and money for the student « 

*i ' • 

p-oject results- indicate this has been achievec'. This 4 

1 . ■ - . ' * • ■ ■ • . • ■ ' 

' - is documented by the fact that the demand has been so 



great for gerpology instruction that every class Is' Tilled 
to' Capacity and the originfeV plan to hold two sessions 
" during each year had to be expanded to three sessions. 

2. New emplcsyefts who are not graduates of a gemology 
program t>/pically r^quir^r 6 mpnths tralniiig before they 

are reac^ to Work in the industry. With training from 

. , ^ ■ ' K ^ 

the^ Paris Junior College p ogram, employees are prepared 

*■ ♦ 
in 30 days or less to enter the field. 

3. The Gemology Project has served as a means of con- * 
tinuing educatiorv for those who. enroll and complete the 
sequence • Further, weekend seminars have beep presented 

V 

to members of the Retail Jewelers Association 

t 
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' throiighoutr the United States. These have included 
laboratory ciennionst rations, lectures, and talks which 
have been provided as a service to the industry. 

% ^ ■ ^ » ' 

t- 1 . 

: . sPEciRc utilWaticxm of results 



Results of the research project in gennoldgy su£jest impli^r * 
cations fo?\ the independent jewelry Industry and also for other 
educational' institutions developing similar programs,' Thus, the 
following statements'* can be made from grojiect findings: 

> . ■ 

1 . After piloting the program^ a vocational course of study, 
gemoldgy was found to be a highly technical skill, re- 
quiring far more scientific an^theoretical knowledge, far 

' ■ ' ■ ■< ."^ ■ : ' ' • ' ■ ' 

\ '^reater equipping apd operating expense, and more intensive 
faculty iiuparvlslon than a vocational course* Gemology y 
sKould therefore be considered a technlotel level course. 

For this reason, states, such as Te5<aS, which ftjnd instruction 
on*a cost-based fo1**mula, should consider separate formula 

t 

for vocational jewelry craft in the computation of state 

appropriation'" rates . 
• . ■ 

2. The, program is not designed to attract the average student 
but to iftjlfill a need in the ofccupational market. Those 
participants are possessive of their knowledge ahd ability attained 

. - . ' '\ 21 ■ ' ■ 

24 . \ 



■ • •.. - \ 

and havfe worked many tadtous hajra to complete this sequence i| 
As a result J thv'^y. are high »chleyehs' and axpect'the same 
.dedication on. the part, of other 'jtudents. It is not a cour^se/* 
for those with I IttU Interest In tr<e field. 
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3. Originally envls?toned as a 13-^eek, or qua'-terly, cpuree, 
the gctmology course was Ineligible for student jTlnanclal aid 
under new Feder^al regulatUns for those Indlvtdueils who vyere 
simply returning fbr job-upgrading. Since the final curriculum 
design Includes fifteen fVill weeks of Instruction, It Is rec- ' 
pmmended that^other' Institutions considering the Initiation ^" 

of sucn a currlci/lum plan the addition, of one additional 

■ . • • . . . , * ' 

week's stud^ to satisfy ' he semester-length clock hours 
requirements .of Federal financial aid guidelines^ ' . 

4. In evaluating ibroject success. Implications for f\jture 

. . • ' .. 
programs are that a- class could be successfVjlly conducted 

on the student-teacher ratio of "15:1 with proper equipment 

and stations only, if research were not being fjondjcted 

simultaneously. If Instruction were the only concern, 

a better student-teacher average would be feasible. 

5. Assessment of student performance Indicates satisfaction 

♦ • 

by employers of graduates of the program. As mor^e 
Students complete ^he sequence and nnore feedback becomes 
available from both graduates and employers, the curriculum 
will be refined to reflect necessary changes. 

, 22 pi:. 
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6. Paris Junior College has alrea<^ been approaqhed by offl- 

cieAs from other states who havo exhibited Ir tersest In 
stuct/lng the ; Paris' Junior Coltege progran^ To*" possible 

application tn their own situations, 

7. The slide preisentatlon which has been developed will 
be available for ylcwlngs by potential ititerested individ- 
uals In the prograir^. Including th^sfidlrectly Involved 
In the jewelry industryy^ . " "^^^ ' 

8. The Ins'cctictlonat nrranual, whlcfi is ... final stageis of ^ 
connpletlon, will serve as an Invaluable r^ource tool * 

for those ennulattng this pro^^rana and also for graduates. 
This manual enhances text material and provides a 350 
page description of such aspects of gemology as bcslc 
ifehavior pattern of light, detailed description of colored 
stones, ultravlolent fluorescent charts describing all 
species and varieties of gems and their reactions to long- ^ *> 
and short-wave ultravlolent fluorescence, Indlvlclual reference 
chart showing optical and physical 'properties (mineral- 
oglcal and physical properties) of stones, etc, 

9. Articles have appeared In professional journals and 
will continue to be published concerning the program. 
These will keep interested individuals knowledgeable of , 
the progress of the Gemology Sequence. (Examples 
are appended to the narrative in Appendix H . ) , 
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to. An appropriate model has been developed whtch can be 

* * 






Emulated by other such Instituttons who are interested 


1 




• • * # 

,ln Initiating their own program. They will be able to 






# 

' evaluate cost-effectlyeness and to decide on the long-term 


1 




meiHts of Adding the program to their currlculums. (The 






I program personnel cost for the two years was over $73,000; 






instructional supplies were over $2,UpO; and equipment 
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rental/purchase amounted to $38,000.) 
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•nie purpose of this course is to instill sufficient skill In i'denti- 
f ication, quedity grading, tradition, lore and fand'larity vd;th precious 
gens to enable the student' to be accurate \i4ien buying, selling, advertis- * 
ing and pronoting precious gems. Oonsider the successful ocnpletion of tfiis 
course as a steurting point, a foundation tpon^which practical Icndwledge may 
be placed to. build a sucxsessful career. However, more Ijifxsrtant than 
gemological knowledge, is its. applicaticxi in the wotlcing world. 

Vtien the course is corplete the studbnt should be prepared to apply his 

knowledge in a professional manner. In the oonpetitive professional! world 

the strong will survive and prosper; the weak wiir falter and fail. Ihose 

who best prepare to project the iitage of a professicmal jeweler^ will be^ 

among^the survivors. It is by the iirage of professionalism that a jeweler 

■ ■ ■ ■ .... . ^ 

is known. Skeptics my say, "You can't put your image ih the bcink*\ but^ 

the anomt of noney deposited in the bank depends upon what the bityiag 

public thinks of yoUr the jeweler - and that opinion is greatly influenced 

by the inege that is projected. 

ThR professional jeweler is dependable, meeting deadlines and keeping 
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, ' '1 ' Introduction 

I 1.2 

^scliedulfid apf)oijitinents, honoring verbal agreembnts and pzoniaes as being 
as inviolate as a. signed contract. The phony smile-, the enthusiasUc 
hand*ake, may b6 the mark of a. high pressure salesman but do not oon- 
tribute tp a professional image. Suph an Image <an not be faked and must 
be ^uine. Qri]^ by adequate knowledge and a sincere desire to (to a job 
in '^the best possiblj manner can a professional image be projected. . If you 
like what you dqi, all of 'the elenents that contribute to the professional, 
image will fall into place. / * . 

To be a professional jeweler you need to learn all you can about the 
PBoducts with which you deal, knowledge of precious qm is a fundanental 
requirement. Make use of this kncwledge to as^|pe yourself and others that 
you are capable of serving c;ji,^ts accurately and honestly. - ' ' 

Your work area should always be neat and ready for 'use. . An enter ly 
gemological. laboratory in an area that is visible to store traffic, is an 
excellent symbol of pr6fessiGnaUsm. ' The ideal location for the laboratory 
is a dnall room adjacent to the sales area. It should have a glass window 
so that the instninents are on display but are safe from curious children. 

The image projected by a jeweler depends ^ i|)on personal appearance and 
behavior. You dress and act according to the way you wish others to think 
of you. Ito project the ijnage of a professional jeweler, dress and act as 
a professional should. 'TOE FAC*r IS, OR SHDUI') he; SEIP-EVICENT THAT THE 
JEWELFQf BUSINESS IS NOT A "SHIKT-SIEEVE" PTOEESSION, Success- is dependent 
i^on public reaction to your image, and it is only when prospective cUents 
have been favorably iirpressed that you are given the oppori/unity to demon- 
strate your talents. " / f 
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, ! Ihtro^uctlcn 

' ■ 1.3 

' " / ' .' - ' ' ' * ' ' ' 

As an enployee; the jcMBler is never tard/ dr late^ as arf enployer; 

% « 

he sets an equally good esetfple. . 6ood Watdvnakezs and jeMaliy stone 

' ' ■ ,' • , ' 

workers frequently beoomfe store cMners, and anyoiw vto has alsp trained ^ 

in the field of ganology'is evi^ more qualified to G|»rate a business. 

Ihe owner of a . jeMslry store is rarely proficient (lerfonnanoe in all 

of the many areas of expertise r^quized when operating a jewelry^ store. 

Many skills must be filled by others:. Ihe bOoMceeperf keeps the accounts 

Straight, the tax zeoords in oipder, and liie bills paid; the genologist 

assists in buying and selling merchandise; the watc±na)cer, and the jewelers 

' . ■ ' ' '" ■ . ■ ■ ' • 

do the wbric that oones to their benches; but, it is the store owner who has 

invested his capital, and is taking. the ri^ks by assunning the responsibility 

of meeting all doligations. ' / 

>a ' ■ .. \ .... 

" . ■ ■ • ■• ' • 

The owner, and the people enployed to perfozm various tasks> are all ' 

•mesrbeirs of a team dedicated to the ^successful operation of the store. 

>'■'■■ " ■ * ° . ■* 

Success or failure is dependent i|XDn how well each marber bf the store teepn 

fwictions. * ' ' 

The enployee, assuming none of the risks, has the advantage of being 

given the opportunity to perform the, tasks for whi^ch he is, best suited/ 

while %the rent, payroll, cost of inventory, taxes, and other obligations 

* ^ ■-. u i . • . 

are paid for. by the owner. A& a number of the team, it is to- the employee's 
cwn interest that a record of.praristness, quality performance, and honesty 
be est^lished. .The "orployee, as well as the store owner, needs to estab^ 
lish a professional image before the public. • 

• ■ 

■ . • 
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CHAPIER II 
, QemDlogY, 
fiefinition of "PWBcious Gems" 



Genology is the'stud^ of pxecious gene, synthetic gem materials 
and imitations of gans. ^ 

The word - GEMDLOGY - is formed by the pcntoination <^ the latin 

word "Genina", meaning gem and the Greek word "logos", meaning science 
<^ study. The word first appeared in the Great Oxford Dictionary in 
the year 18.11, spelled with a doublq "M" as "gertinology" , bu£ in^ the Uhited 
States the sinpler spelling "gemology" is preferred. 

A precious gan nay be described as : Any natural stipstanoe of great . 
beauty. With hardness and toughness enough to retair that beauty for many 
years y while being vfom as a personal adonment . ^.^ 

Earth sciences may be divitJed, into se\«ral main topics whidi include 
; the mineral kingdom, vegetable kingdom and aninBl kingdom. ' While most 
precioias gems are nembers of the mineral kingdom^ some have origins in 
the animal or vegetable kingdons. Gemology is not just a study of branches, 
of these sciences, but is also concerned with honan relationships and 
interests in precious gems. Gemology includes tradition, romance, his tor- 
icaX and religious significance of precious gems, plus the knowledge 
and* understanding of the contrilDUtions made by genrs to the. many cultures 
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i - . • 2.2 

. ( • • 

I > 

j that hAve populated the earth'^tnoe the .beginning of tine. The stuly of 

i gemoiogy discloses a few scientific tests that will serve to oprrectly 
' ^ ■ ,. , ~ • ■ , ' 

Identify precious gems, and aid in ponsidferation of the physical and opti- 

j cal properties of each. ' , 

I ■ > • • 

[ It) to the beginning of this present oentuiy most je»<telers were content 

With a dilettante approach to identificaUon of gem stones, relying ipon 
tte color, luster and general appearaiioe as a basis for their (tecisions. 
Many ^jewelers,' wj.th long experience in gar. identification, could detect 
glass imitations with seme degree of accuracy, but were not as dependable 
when it came to the determination of the identity of a transpafent, red 
4en» which might be ruby, garnet, spinel, tourmaline, or any of several * 
natural gem materials. , 

A- transparent yeljow gem was often named, topaz, but might havs^jteen^ 
sapphire, yellcw beryl, -citrine, grossularite-gamet, or any one of over ' 
tv^nty species that may be yellow in color. ^ 

Public interest in precious gems has increased, naking it iirijerative " 
that ipodem jewDlers be knowledgeable and accurate in gem idenUfication. 
It has. long been a ooitmon practice to label citrine, topaz; snoky quartz, 
snoky topaz; golden sapphpre, oriental topaz; heat-treated white ziccon, 
matara diamond; and imitation stones as synthetics. Ihese misnoners 
along with many others are norally, ethically and legally unacceptable; 
and, thei'r usage can have costly results. With the appearance on the ' 
market of several skillfully produced synthetic mterials, each of which 
might easily be mistaken for gems of nab-xal origin, it has beccne even 
more iirportant that gem dealers and jewelers know how to protect t^iemselves, 



ERIC 



41 



Genology 

and their custoners. By .being capable and distinguishing one product ftan 
the other, and determining the quality grade of each they can achieve this 
result. 

I 

Qualifications of Precious Gems 

( 

To qualify as a precious gem, a specimen should exoell in one pr more 
of tte following: Beauty, durability, rarity, fashion, and portability. 

V Beauty . To qualify as a precious gem, the prime requirement in any 
sp»imen is beauty. Beauty is dependent upon tram^parency, brilliancy, 
color, luster, dispersion, and phenomenon. Few gems will exoell in all of 
these areas, many in no more than one or two; but, the result must be 
pleasing to the eye before being reg.^ded as beautiful-or as a gem. A 
diamond with splendid transparency/ that has been fashioned with skill, 
will display wonderful brilliancy because of its high refractive power. 

« 

Beautiful fire will result fran its power of dip)ersion and ein ektremsly 
hi^ luster is possible because of its great hardness. If it slpuld be 
pink^ goldsn-yellcw, green or of seme, other hue color may be added to the 
list of qualifications it has met in being classified as a gei^. 

On the other hand, turquoise may be beautiful even though it lacks 
transpcirency, siirply because of its color and luster. Chrysoberyl cat's- 
eyes, star rubiei, and r.bar sapphires depend upon rolor, luster, and 
phenomenon for their frijscinatj.on and classification as ^ems. Play-of- 
oolor in opals and the orient of pearls admit these gems to the select 
list. 



Gemology 
2.4 

^ApproximatGly 80 percent of. thiC diawonda taken fron the mines lack 
the potential for being made beautiful. , Even though these flawad, un- 
attractive specinen are diamonds in every sense, they cannot be cla»6ified 
as gans. Howiever, because of their extreme, hardness they are •almost in- 
dispensable as tools in many production processes. If a specimen of any 
specieftis beautiful it may be classified as a precious gem, if it lacks 
beauty it is not a gem regardless pf the specie to whidi it' belongs. 

Many specinen are beautiful in their natural form, but it usually 
requires the skillful work of the lapidest to develop their beauty %> the 

fullest. Ihe beauty of precious gems is the result of a catbination of 

the marvels of nature and tj}© experthess of the cutt^. 

Durability . An in|»rtant requiriement in a precious gem is fhat the 

beauty of the gem be preserved for many years, even though the gem is 

worn as a personal adorrment. HarAiess is the quality of resistanoe to 

abrasion or scratching. To ughness is resistanoe to fracture or breakage . 

These two attributes in canbination result in durability 

A diamond, the hardest of all materials is not, particularly tough 

becciuse it can be clea\'ed with ccniarative ease in any of four directions. 

Jadeite on the other hand, is not as hard as quartz, but. is extxemely 

tough . 

Because of their great beauty, several naterials are considered as 
precious geijs in spite of the lack of hardness and toughness, or durability. 
Opal, an exanple of such a gem, is relatively, soft and fragile, yet theSe 
physiail deficiencies are uiiderstcod and respected, ^teny opals may be worn 
for many years without danoging their beauty. 
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Rarity . Ihe desirability of many gens is increased because of thj? 
himan trait of giving value to those objects which are scarce. II; is a 
factor that contributes to the establishmenf. of value or price in many 
gems. We observe that the extremely rare ruby or emerald of fine quality 
is very expensive, while the more ^undant amethyst or garnet may be 
priced at only a few dollars per carat. 

V»ule rarity is an iirportant factor in the establishment of prices 
on the market, it certainly adds nothing to the physical or, optical 
properties of a mineral. ^Many very beautiful gems are fairly abundant, 
therefore relatively inexpensive. 

Fashion .' Another factor that helps to determine the acceptability 
of certain gem stones. [ The mention of a g6m in a fashion magazine, 
picut-res of a proninent person in the newspaper or on television, wearing 
.certain gems has a great effect on the determination of what kind of gem 
is in fashion. Tnere is a tenden*^ among the jx^pulace to follow the 
"fashion-leader". 

A c-ertain "fashion" may be fleeting, and not suitable for all people. 
It is more iit|»rtant in establishing a suitable style to consicter the 
personality,^ skin and hair style, coloring and contouring of the face, 
hands, and body. These factors will help in the selection of t^e gem 
stones that will enhance the wearet's good points. Usually geire that 
have been selected on the basis of individual style are socially signi- 
ficant and serve in a c6smetic sense. An alert jeweler may determine 
that a fine aquamarine is more suitable than emeralds for certain people. 

f. 

Personal style will remain valid during an entire lifetime. 
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1. . A PreciouB Gem is any, natural natarial of arwit beauty Hith hardh 

ness and toughness enough so that beauty will be pro te o be d for 
many years i^le being wocn as a psracnal adanmnt. 

2. A Mineral is a natural, hanogenpus, inorganic natarial having oon* 
slstant chemical, oonpositicn and i^^ioal properties. A ndnaral 
is usually crystalline in structure. 

3. An Organic Gpro is a gem such as a Pearl, Ooral, Anijer, or Jet. 

4. Hardness is tesidtanoe .to scratching or abrasion. 

5. Tcxighness is resistance to. fracture, cleavage,* breakage, or parting. - 

6. Relfection Qf Light is the angle of incidenoe %fhich equals the 
angle of reflection. The incident ray, the reflected ray and nor^ 
ml are all in the same plane. 

7. Refraction of Light is the bending, of the path of light rays as 
they pass obliquely from one mediun into anothar. 

8. Refractive Index ^8 the ratio of the speed of light as it passes 
from a mediun of one optical density into another mediun with a 
different degree of optical intensity, and the. measure of the 'crit- 
ical angle. 

.1 

9. Dispersion of Light is the division of white light 'into spectral 
colors as it passes through tran^rent material at an oblique angle. 

10. Birefringenc e is the extrene difference of the high refractive 

index ana the low refractive index of a doubly refractive material. • 
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* Light and IhencRcna 

Pie at)ectnin Light 

Die. theory is prcnoted that light and energy tra^^el through ^»Boe 
in a series of waves. Hie wave actim caused by a violent stoxm on the 
sinrfaoe of the ocean is severe. On the other e^ctrame is the ripple en - 

the surface of a pond caused by a puff of air. The waves cn the pond aiSia 

' ' ■ — 

quite small and the distance between two successive crests may be a 
f ractixxi of an inch.. This distance between a point on ona waye to an 
identical point, on the next wave^is known as ywve length. 

Vhile the waves on the surface of water undulate in one direction, 
light. Maves vibrate in all directions petpendicular to the path of travel. 
(F'igure 5, i>age 4.12). 

The range of radiation from the sin known as the spectnm is oonpoeed 
of an extremely wide band of wave lengths ranging f nan those jneasured in 
miles or meters to the very short waves of the cosmic rays which are one- 
trillic^th of a centimeter long. 

Oily a «nall portion of the conplete spectnin is visible to our eye 
as light, llie longer wave lengths are used for the transmission of radio 



\. ■ ■ ■ 

Light and Fhencnona 
• 5.2 

signals. X-r^y, ultra-violet r^, infra-red r^, and many other rays are 
useful but invisible to the eye. ^ 

The visible spectmn is oonixsed of inani' hues ranging fran violet 
through red. ^ Vjhite light is axi|>08ed of jdl these huei being transmitted 
in equal amplitude superiinpoeed vpon one another. 

The init of measure ufc«J to calculate the wave lengths of the hues 



of visible light are call^ Angstrom mits . One Angstrom wdt equals 
one ten-millionth of ^a/dmjteter. The abbreviatidn of Angstran \mit is 
"A." or -A.U," A wave lengti\of vlblet light is appra>cii»tely 4,000 A., 
and a wavej-ength of red is ajjproximately 7,600 A. Ihe wave lengths of 
all other hues fall between these Imo extremes, yehw for instance is 
in the 5,500 A. range. 

Ihe colors, of most objects are the result of tranainission or refleo- 
tion of a mixture of several wave lengths producing more than one hUe, the 
blending producing the, color'^ that 

♦ 

Making use of a slide projector as a souroe of white light, insert 
slide with a najprow slit cut into it, into the projector. Then 
project the image of the slit ipon a screen. Placing a prism of clear 
glass iji the path of light between the screen and the projector will 
divide the white light into its*cciiponent parts, a spectnm will appear^ 
with violet at one end, red at the opposite end and yellow ih the middle". 
This spectrim indicates that white light is con|)osed of the ocnfcination 
of the various spectral colors. 

If a piece of red glass is placed between the light source and the 
screen, the image of the slit appears to be red. This is because all 
wave lengths have been filtered out of the beam of light, and only the 
wave lengths that cause the eyfe and brain to "see red" ,are transmitted. 
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Should the zed glass be replaced with one that is blue, the image on* 

the screen would appear to be blue as a result of the abearptijon of the ' 

red end of. the spectnm. ' ^ 

The color that is* seen results fron the sibtracticn of certain por- 
• • . .. , ■ ■ " • 

tlons of the spectxjsn and the trjansndssion of the remaining wave lengths. 

If the red filter and the blue filber aijpi placed over one another, 
the filter would absorb all wave lengths except those that produce red 
and the blue filter would absorb thb xed end of the spectrvm with the 
r.*sult that no light would be transmitted to the screen. 

Our best source of v^ite light is the sin. It provides us with a 
balanced spectnm with all wave lengths being equsd in anplitude . Maijy 
sources of*artificial light such as candle light or light from an incan- 

i 

descent electric light bulb are short on the blue end of the spectrum. 
^ a result, many blue sap^iires, particularly those ^that ccme from 
Australia, blue fabrics, and^any other blue object will appear very dark 
or even black. Since the aitplitude of the blue wave lengths being trans- 
mitted is less than those of the rest of the spectrupn and the blue objects 
are capable of reflecting blue only, the result will be little or no 
reflection of light. 

The color of opaque objects is the result of the absorption of parts 
of the spectrum and the reflection of the balance. ' The colors that are 
seen are those that are reflected.' Should the ccmplete spectrun be 
reflected from a surface, the result is v*iite. If all wave lengths are 
absorbed and none are refelcted, the result is black. " 

Oolor .is of great inportance to those who are connoisseur's of 
precious gems. Many gems are desirable primarily because of their color. 

4S .. 
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yhen making a judgnent; .q£ the. yaX.u? of aquaroaxine, eneraXd, nisy, B^ffghiv, 
jadeite, tqpaz, enethyst and many other colored gefiBy , color is the^ factor 
that is 'aSnsidered first. 

Colors may differ frqn one another in several ways. These differences 
can be deiscribed as variations o^ hue , tone » and intensity. 

Hue. Hue can be described as basic color. Pure colors are parts of 
segnents of the visible spectnsn. Mien the eye receive, and the brain 
registers , wave lengths in the 7,000 A. range, the color "n*d" :\.s visible 
vtfhile those ^ve lengths in the 4,000 A. range cause the color 'violet*^. 

examining small sections of the spectnm it is post:ible for the hunan ' 
eye to distinguish over 100 hues. 

Tone. Ttnesie hues, or colors, can be modified by vaifiation of tone, 
which means lightness or daricne'ss of 'color. Ibne indicates the position 
a color*inay occtf^y on a scale Of whiteness to blackness. A can of ' ' 
colored paint can be lightened by addition of white, or darkened by addi- 
tion of black. Variations of tone can be described' as "light", "ttBdivm," 
or "dark". 

Intensity . Intensity can be described as the brightness, magnituie 
or vividness of a color. A hue may be describea as being "vivid" or "dull" 
To illustrate, sippose a piece of jadeite of intense green hue is viewed 

♦ 

through a piece of frosted glass. The gr(2en hue remains, but intensity 
will be diminished. The sape piece viewed through a pair of dark sun- 
glasses will aR^ear darker* Ihe hue regains unchanged but the tone has 
been altered. 

Considering these variations of 'hue, tone, and intensity, over a 
million different color perceptions are possible. To be aware of these 
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slight diffeienoei 'lt is neoessary for us to o^per^ two spocinen side 
by side in a li^t that prodvjoes a full and balanced spectnan. ^The best 
such light source is north-«ky-light wHloh is diffused, reflected lightr^ 

In reo^t years several curtificial light qpuroes have been dewlqped 

■ ■ ■ ■ ; .■ r^^-<s^ 

that produce a reasonably accurate qpectrum. It is iiipoesible for moeb 

' ' ' « 

of us to " remember " a oolpip'-er^'its variations so that we may look at a 
gsn color at one time and match it at another time. 

Pastel colors may appear quite attractive ai an opaque surface but 
will have a pale, washed-out appearance if the material is transparent. 
Most tran^>arent gem stones should be either colorless or nearly so, or 
else present a hue of. darker tone and high intensity. 

In the jeMelxy business i^ is' often necessary to ccmnnunicate color 
impressions. Mauiy gem stones dp not present a pure hue, but rather a . 
coirbination of two or more hues^ Atteirpts to describe a color by. use 

* * 

pf the more ccrnnon teAis such as "apple-green", "honey-yellcw" , or "sky- 
b^ue" fail to convey accurate infoimation. More precise descriptive texms 
such as "greenish-yellow", "yellotfrgreen" , "bluish-green V, "greenish-blue*, 
etc. , modified by texms describing tone and intensity stand a better 
dvmce of conveying color impressions. 

However, . there still ranains the variations on interpretation as 

» 

people all see colors differently. tDolor cxDn\jjersation beooines meafiingful 
when all parties involved make use of standard "masters" of hu6, tone and 
intensity. Ihese masters must be consistend and all the same. This 
concept is carried to a practical ulturate by the "Gerological Institute 
of America" in their development of sets~of "Master-Diamonds" as a tool for 
color grading diamonds. But these sets do not help to describe or grade 
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oplor of garnet or aquamarlna..' 

R. Lazy Ku^ Productlcns has.dtovgloped a "Geni Master Color fiyston* 
tiihich makee use of nvsitered'tranapavenclM of 26 huaa and other sliaes 
to assist in the determination of the tcne,><tfv a gm sbona. Sinoe all 
seta are the same, everyone making use of thm.W^^ oome to a reasonable 
conclusion when describing the color of a gen). 

A '^Qbto Master Color Systan* will now be presenWl and dattcnstrated 
your intructcx. . ' . 

Causes 6t Color in Gem Stones 

Allochromatic and tdiochranatic stones , the majority of gem ^bones 
vould be colorless if . they were: chendcally pure. Corundim, beryl, topaz » 

a ■ , r 

diamond, 2iroon, quartz and many others', are without color 'when they are 
axi|X3eed of oivLy the elements .inherent to their specie. 

For instanbSr^joorundiin is crystallized alindnum oxide. If these ai^e 
the only elements oontfdned in the crystal, it would be colorless. A 
trace of diraniun oxide included in this .structure causes it to be red, 
and the result is a ruby. . Traces of iron oxide and titanivm oxide cause 
corundun to be blue, end sapphire wOuld be the variety of stone. 

'^cies that are colorless when chemically pure, and may occur in 
a variety of colors as the result of the presence of elements not essential 
to tleir fonnula are known as allochronatic . 

Some minerals are colored as th^ result of elcsnents essential to 
their foniMla. T^se elements are kiKwnas Tdiochrxinatic minerals. As 
an exanple, turquoise is a phosphate of jpcpper and aluninun. The color 
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blue is caused by cxDpper. In aone tuzquoiaef iron partly raplaoQi tl)e 

' ' * 

copper and the result i9 gzBeni8h4>lue turquoise. Peridot, a silicate of 

m^^in^siun and iron is green as the resiilt of the iiron it contains. Maladiite 

azurite, and turquoise are idibchroihatic stones vdth oopper as the dolor- ~ 

ing ajgent. Ajjnadine gaznet is red, peridot is green, both colors, a^e 

paused by the. presence of iron in their ccR^isition. 

T^'j .colors of allochrcmatic stones may vary greatly, depending \:fX3n 

the dntrusion of any one of several elem^ts, %^ile the oolord of idio- . 

, . ■ " . ' ^ *' , • 

chromatic stones are fairly consistent. 

Color TreatJTvent of Sena 

. Ihe colbr of many gems c^ be enhanced or changed by one of several 
methods. Hie .process used to produce such alteration of color depends 
\jgon the nature of the material to be treated. The purpose, of course, . ' 
is to render specimen nore clesitable,- hence more itarketable. 

The methods used include; ' - 

* 

, 1. .Staining or dying 

2. heat treatment ., 

3. pressure arid heat / ' ' 

4. ' radiation in .a cyclotron or atonic pile 

When chalcedony is removed from the ground it is usually pale in - 
color and is not particularly attractive. Since the cryptocrystalline. 
stfuctuie is slightly porous, coloring agents can be introduced and the 

\ 

material irade quite handsone. , 

The structure of some chalcedony is layered, seme layers being 
more corpact than others." Tliia results in bands of daric color alternating 

V • . ■ . J 
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with bands of lighter color or v^te. The result Ca onyx or agate. 

Blade dyed chalcedony is prodijoed by soaking it in a solution of 



naicedony is prpdpoed by soaki ^ 
honey or sugar and water fpr several wee^. It is thenriianersed in 



sulfuric acid vAiidi is slowly heated to the boiling point andf alloMed 
to boil for abdit tMsnty^miiu^. This dvurs the sugar that has been . 
absorbed. It is, mm^hek^ gently for sevet<^i days to remove traces of 
acid. l!iis process has been used for over a centucy and a half." 

It is safe to^ assime that all black chalcedony (ccRWonly - biit in- 
accurately - called "black-onyx") an^ brightly oolored specinen have 
been subjected to color treatirant. 

Various colors are produced by making use of organic c^es. Chalcedcsny 
can be made a bright green by soaking it in a solution of chraniun and 
nickle salit^'then Keating it. The sane process will produce shades of 
red if ferrous nitrate is used. Jasper is 'scmetimes c^/ed with Prussian 

♦ 

blue to resenb^e lapis-lazuli. 

Most of the Jiurquoise the present day meirket has been treated, to 
interisify and perpetuate dolor and to stablize the structure, ttost of 
the turquoise found in the United States is quite porous. Sane of it 
is also friable. It is treated to prevent absorption of oil or other 
liquids and to make it tough enougli to be lised in jewelry. 

. Sane tunjijoise is stained witl; Prussian blue, other specinen are 
soaked in oil or wa-^. Often it is treated by inmrsiqn in saUun silicate 
(water-glass), and heated for several days under pressure. Itiis treatment^ 
seals the material and enhances the color. 

A6 long as such treatments produce stable results" they are ethically 
acceptable provided they are presented and named properly, color enhanced 
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turquoise or chalcedony are leg2|(pte products when offered for what tliey 

are, whil^. the ose of trs? nanjp. "Qwiss-Lapis'Vto describe' dyed jasper is 

■ ^. .... , ' . " • ... • , . 

^ ijtproper. Ihis is dealt wibh further in the section "Change Of OoXor 

by Heat' Treatmant" . ' * ' 

• » ■ .. • ■ ' 

n ispersion of Light 

V - 

It has been demonstrated that a beam of v*iite light passed through 
a prism of glass will be divided into its component colors. It has beoi 
noted "that each color has its own waye length, and those colors with . 
s^ter wave lengths, hence higher frequencies (A.^O'.), will be refracted 
more'xthan those colors with longer wave lengths. The cotpwient colors 
of v*iite light range fran red, with a wave length of approximately 7,600 A. 
to violet with a wave length of c^jproximately 4,000 A. Other colors such 
as orange;, yellov/, green .and .blue have wave lengths beti(«en these extranes-. 

Because of 'these differences in wave lengths and frequencies there 

• ■ ■ . \ •■ ■ ■ ■ I 

will be differences in their speeds as they travel through optically dense, 

. . ■ 1- • V • 

transparent substances; therefore, difference's in the angles of their re-' 

fraction, ihis results in white light becoming divided into its ccnponent 

colors. This phenorona is called > dispersion , * 

^* . , 

The power of dispersion of a siijstanqse is determined by noting the ' ' 
difference in the refractive indices of red and violet. Ihis is acoom- 
polished by making use of color filters that screen out all wave lengths 
Other tii^ those being tested.' . , 

It is because of dispersion tJiat readings of the refractcmeter 
appear as a band oi* spec t run when white light is used. To obtain a 
precise reading, moriochromatic light should be used. tJsually yellcw 
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light which is irv the middle of the spectran is used to produce a ahaip, 

ft 

definite line on the scale. ^ 

k Itie pcw^rs of ydispersion of gem materials differ greatly. Dianond 
has a fair', ' hi^^i power of dispersion which results in th6 pleasing display 
of spectral colors which is described as "fire". Ihis contributes gr»aUy 
to the beauty of diamonds. 

Hie relative pollers of dispersion of gem naterials is listed hfre: 





. Power of 


Material 


Di^rsion 


Synthetic .rutile * 


.330 


Strontiun titanate 


.109 


Andradi te garnet 


.057 


Diamond 


.044 


Zircon 


.038-— 


Grcssularite garnet 


.028 


Pyrope Gamte 


.027 


Almandine garnet 


.024 


Spinel' 


.Q20 


Peridot 


.020 


Cbrundum 


.OIB 


^jodimene 


,017 . 


Tounnaline 


.017 


Crysobei?yl 


,015 - 


Topaz 


.014 


Beryl 


.014 


Quartz 


.013 


.Orthoclase 


.012 


Silica g'ass 


^'010 . 


J, Phenanona, Oiatcyaricy, 


Asterism 



Sane varieties of several gepi sp-3cies, when cut in cabachon display 
a narrcw band of light at the apex of the curved surface. The position 
of the highlight of light changes as the position - of .the incident light 
is> changed or when the stone is turned. 'Ihis phenoriBncn is known as 
chat^yan cy and the gem is called Cat's-Eye . 
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<s If the specie of the gem displaying thiri phqiOTOnon is chryscDberyl 
it is designated sinply as cat's-eye, but the name of any other specie 
sliDiald be included in tlic description of specijTon that Y.vjo an "eye". 

Seme varieties of quartz, tounna line, apatite, scapolite and diopside. 
will display well defined eyes. Sane specijnen of beryl will display a 
band of highlight and oCccisionally speciinen of other species will be found 
that can be nade to show chatoyancy. 

Such lines or bands of highlights of light are the result of large 
nimbers of parallel needle-like crystals (tubes or canals oriented across 
^^'the^'curved surface of the cabachon) . 'Ihe highlight is perpendiucleu: to ' 
the orientation of the parallel inclusions. The effe.ct is similar to that 
seen oh a spool of high luster thread. Drawing a piece of emery paper 
across a sheet of curved metal parallel to the direction of the- ' curve v)i 11 
.produce a similar effect. 




Figure 12 
Phcnomona of Chatoyancy 
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Vtiilfi chatoyancy ia the reault of the reflection of light fcon a large 
number of parallel inclusions a^ a cun^ surfaoBr asterii i« the 

ion bf light from parallel inclusions orisnteQ in tMO 
or more directions. ' , 

' Nunerous needle-liJce inclusions oriented parallel to the crystal 
faces of a mineral that crystallize in the cubic system such as ^Inandine 
garnet will produce tws highlights crossing in the center; resulting in 
a four pointed star. Should the inclusions be oriented parallel to the 
faces of a dodecahedron, a six pointed star results. 

Sapphires and rubies are th(e most desirable of the asljerated gems. 
Many included, tiny peedle-like cyrstals, oriented parallel to the si^ 
prism faces of the crystal, produce three highlights'^ of light on the 
curved silirfaoe of the cabachcn resulting in a six pointed star. Occasion- 
ally a star corundun will dlspleiy a twelve pointed star. 

Specimen of rose quartz may .display a six pointed star when cut. • 

sperically and a beam of light is transmitted through 'the stone. Hiis 

•. * ■ , 

effect is known as diasterissn. Some specimen of spinel and chryscberyl , 
can be fashioned to produce a star. Synthetic star i:;ipphires and synthetic 
star rubies are well known and many are quite attractive. Imitation star 
stcMies are also produced. These stores are dealt with in depth at a later 
date. * 

Oiled Stones 

A jev«ler must be aware of the possibility that sane emeralds, rubies, 
sap0iires, star rubies, st^p^apphires, or other gems may h^ve been 
treated with oil. Cracks or; flaws that cone to the surface of the stone 
can be filled with oil of suitable color v^di not only dascures the crarks 
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or flows but iJT^rovM the cx>lor. 

There are several dangers in handliiig such niaterlalt 



\ 



1. If an oiled stone is left in a shop for work, it, is only 
. natural that it be cleaned in an ultra sonic machine. 

Ihis cleaning removes part of the oil, causing sons of . 
the flaws to become visible and. the color to lighten. 
The custaner is naturally upset because' of the chan^ 
appearance of the^ stone. 

2. Since oiling obscures cracks it is possible that a jeweler 
may apply pressure at a point which may appear to be sound 
but is not, breaking off a fragment of the stone. 

3. A j^ler may sell an oiled stone believing that the color 
and clarity is better than it really is, the fraud being 
revealed at a later date. 



Such oiling can be discovered by rubbing the stone with a piece of 
cloth that has been soaked with benzine. ■ < 
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Change of Oblor by Heat Treatment . 

The color of many gems can be ijiproved or changed conpletely by heat 
treatment. The temperatures uSed may vary 'fron 150* to 800*C, depending 
xjpon the material being treated. 

The cxjlor of lightly colored c^lcedony is frequently irproved by heat- 
inq, producing attrac^ve camelian. Blue and colorless zircons are produced 
by heating brcwnish or red stones. Since blue or color le8» zircons do not 
occur in nature, it is safe to assure that all such stones have been heat 
treated. 

Heat treatment of amethyst or amoky quartz changes the color to yellcw, 
citrine being the resulting color. The color of seme amethysts can be iirprjved 
by heat treatment. A few dark-green tourmaline stones can be lightened by 
heat treatment. The color of greenish-beryl can be made the fine bluG of 

* 

aquamarine by heating to 450''C. 
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Zoiiite is heat treated at 380*, to produce the blue gm Vsom in, the 
Uhited States as Tanzanite. Ihe color of certain rubies oan be lAiorwd 
by heat treatnent. ^ucti heat induced color changte ot ij p ro v wwnts, are 
a ocmnon practice. Tt^^ color of most treated gens is stable;, but the blue 
of treated zircon is iikely to fade, (see "Change of OOlor by Radiaticn", 
and "Ctoior Ehhanceroent by Ooatliig", Liddicoat . pages 234-238). 

Change of Oolor ' 

Sunlight consists of a balanced spectrun,. the intehiity of all colon 
being txjual. Candlelight or li^t produced by an electric bulb is unbalanced 
with a deficiency of violet vibraticns while the anplitude of the red end 
of the spectrum is greater. 

Sane gem stones, notably the alexandrite variety of chryscberyl, absorb 
much of the yellcw portion of the spectnm whilQ freely transmitting the; 
shorter and longer wave lengths of blue and red. As a result of the absorp- 
tion pcwers of alexandrite it appears green when viewed in daylight and red 
i:fider artificial light. Its color is purplish-red, similar to the oolor 
of amethystp The oolor change of the occasional synthetic alexandrite- \ 
like spinel nure nearly reseirbles that of alexandrite. Rarely speciiien 
of genuine sapphire, beryl, or tourmaline are found Which display change of 
color. Rare indeed is a chrysoberyl cat's-eye which also displays a change «^ 
of color. Such s^cimen known as alexandrite cat's-eye, are usually seen 
only in museuns/or extensive private collections. 

Play of Color - Interference of Licfht 

Ihe beautiful changing colors seen in opal and the flashes seen in 
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labradorit;iB an oAJoed by Inf rtefnoi of light . 

Vne iridatoent colors seen in spop bubbles or in a thin film of oil 
floating on v«ter axB caUsed by this same tyipe of interference of light* 
The phenonponcan be best eiplained with >the aid of diagrM. 




Figure 13 



A - B = Ray of incident liglit inpinging ipon the njper 
surface of a ndcrosocipically thin/ transparent- film. 

F = Film of inateriai with a different R.I. than tlie 
surroinidiny 4nat£3rial, The film has a thickness of one 
wave length of one color. ' 

) Sore of the incident ray wjll be reflected to travel in 
path B - C, some will be retracted to point "li*', itfhere 
it is reflected to the lower face of the film to follow 

' path D - b1 - C^. . 

Anothdi>beam of light ijrpinges on the surface of "P" 
at poinpfi B^r and is partly reflected into path B^ - C^. 
^le result is t\\o beams of light traveling in identical 
paths. 

1 

Beams A - B and A " B ore conposed of combinations of 
wave lengths of all visible colors. The beam of light 
reflected from the lower face of the filjn and following 
path b1 - C-^, will cause all but one wave length to be 
out of "phase" and ono wave lengtli to be in "phase". 
The wave length that is in phase will be intensified 
while all of c: "a^« lengths that are out of phase will 
cancel. 
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The lolid lijie » Bmri A in skatch 13* 



Dashed line " Benn r«fl«ctad f rem tha botton ffOt. 
of the film with a %<nv» lengths of bMRi ft^ • ^. 
Ihi8 wave length it dettmdnad by the thlckneM of 
the film and the angle of the path of tni*Ml. ' 
These lengths are in phass; so this.oolor is inten* 
sified. " ' . 




Figure 14 



A « The wave length of the haxnoiious bearns/ 



S 



X = The wave length of a beam out of phase.. Being 
* out of phase, it, and all other wave lengths out of 

I^ase are canoe lied. 

■ 

It has been determined with the aid of electronic microscopes that 

■ • >■ 

an cpal consists of great nuiibers of amorphous silicon dioxide spt, >res 
arranged in a more or less orderly manner. This arrangeront o^ spheres 
and the voids between them, form a three dimensional diffraction grating 
which results in the transmission of pure colors. The sizes of the spheres 
and the direction of incident light determine the color that results. 

t 

Sheets of larger spheres diffract red l^.ght while sheets of smaller spheres 
diffract colors wi Ji sliorter wave lengths. 



6l 



Light and Rwncnona 
• 5,17 



In any gase, the cauM of Urn pUy of oolQr as aasi in the qpal is • 
ihterferenoe of light. 

Adularescsnoe 

.. ■ ■ ' ' • '.■ '■' 

Moonstone is a varie^ of orthoclase feldspar that e)diibits a floating 
blue or white sheen called adularesoenoB. This effect is caused by alternate 
layers , of plates , of albite and orthcx;lase. Ihe albite has a slightly dif- 
ferent refractive index than prthoclase, and reflection of light'from these 
repeated-twinning planes results in the sheen effect. 

Labradoresoenoe • X 

Labradorite is another variety of feldspar. It is subject to repeated 
t»/inning which re&jlts^in a nixiber of thin plates which cause interference 
of li^t producing patches of vivid blue oolor which change as the stone is 
rnoved. this effect is known as labradpresceaoe . 

Aventurine 

♦ . . 

Aventurine is a variety of reddish or yellow oligcx:lase feldspar that 
ocntains many included crystals of iron oxide from v^ich lights reflects ^ 
causing a spangled effect. This effect is called aventuresoence' . - 

A similar effect is found in aventurine quartz containing many crysta^.s 
of hematite or mica. Its dolor may be green, brown, yellcw, or red. 

Scintillation 

A beam of light can be seen only when it strikes directly on the retina 
of the eye. h beam of light passing through air which contains no pollutai'\ts 
can not be seen from the side no matter how powerful it may be. Light from 
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a powerful search light can be seen from the side only as a xesult of 
xef lection fzon droplets of moisture, snoke or specks pf dust that ndght 
be suspended in the air. Ihis' esplains V4hy it is iJi{)OMibla to , see the 
beans of light scmetimes used to call attention to openings of businesses 
or to pin point the location of public events in Los Angeles %Aieie the 
air is fxequsntly pollui^. Ihe same type of , advertiMnwit does not yrork 
in areas where , the adr is not oont^ninated. • 

A single-cut diamond that has jonly :16 fMts plus the table 'and culet 
' can be proportioned sc that most of the light^ientering the stone vdll be 
totally reflected fron the paviUon factes, and leaHed out of the crcwn 

* '* ■ ? 

resulting in brillianci». Adding more facets to iiake a full-cut does not ' 
increase the amount qf brilliancy but breaks the reflected light \jp into 
. smaller beams that can be seen from many angles. 

If. a narrow beam of light is focused on a mirror or in a darkened room, 
reflection of the light can be seen only from one angle. If the 'reflecting 
surface is ccnpos&i .of n»ny small mirrors arranged in various poeitioiis, 
the beam is divided into as nany segments as there are mirrors and portions 
of the reflected light can be seen from iwny angles. In a practical sense, 

\ " 

the fao6ts on 'the pavilion of a diamond are ndrrors. They an-) arranged 
at such anc|les that light passing down through the gem is reflected out . 
through the crown. The singlercut can r<iflect the light only in ei^t 
directions while the twenty-four pavilion facets of the full-cut send 
reflections into as many directions, grpatly enlarging the diances that 
sane of the beams will strike the eye. As the stone is moved or the position 
oi: the light source is dianged the reflections are also moved causing the 
eye to regjister first one beam, then another. Ihe effect is scintalliation . 
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PNKSICAL AND OPTICAL CHARACiUUSTlCS 

A. Chemical oonpoBltlon , 

Mumlnum Oxide (Al,p Coloring agents: red I9 caused by chronlum 
oxide, blue by titanium and iron oxide# yellow by iron oxide# orange by 
* chromium and iron oxide# green by iron and titaniun oxidei purple by 
titanium and ironr oxide. 

B. Crystal System and Habit 

Trlgoi^l habit* crystallizes in a six sided prism terminated by flat 
«^ faces (basal pinacoids). 

C. H&rdnBte 

D. TDughness ^ 

Excellent, except in repeated twinning or frabtured stones. Many star 
corundums contain fractures that may be extended by blows received during 
normal wear« , ' / 

E. Cleavage 

None. Parting or false cleavage often occuring during twitining. Twinning 
is very common in black star sapphires. ^ 

r 

F. Fracture 
Conchoidal (shell like) 

G. Specific Gravity 

Ruby 3.95 to 4.05 Normal 4.0 

Sapphires 3.95 to 4.03 Normal 3.99 

H. Streak 
vmite 

I. Characteristic Inclusions 

"Silk" is common in the ruby and sapphire, eithet as rutile crystals or long 
negative crystal voids. Both are arranged in thtee sets of parallel threads 
that intersect at 60 angles. Other infclus ions are zircon with hal6, spinel 
octahedronr, liquid and gas filled in a fingerprint pattern. Prominent hexa- 
gonal growth lines and color zoning, curved striae and gas bubbles (donut shaped) 
in the synthetic variety. 

64 
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Lustsr 

yitrvou* to aubatentinc* th« fractur* aurfacaa are vitreous. 

. '. . ■ . ' ■ ' 

Refractive ladex 
1.762 - 1.770 t .003 
g^aan aapphiraa about ,01 higher 

Bixefrlngenob 

.008 

Optical Character 
Uniaxial negative 

Pleochroiam 

Ruby I Orange and Red 

Blue Sapi^^iret Sltrong vloletlah blue and greenlsi. blue 

Green Sap^lrex Green and yellow green * 

Yellow Sapphxre: Yell^ow and light yellow 

Orange Sapphire: Strong yellow-brown and colorleea 

Purple Sapphire: Strong Violet and orange 

Dispersion 
.018 

Phenonina 

Asterism^ rare cat's-eye effect. Alexandrite like change of color "from 
blue to purple;- A very rare occurance is change of color from green to 
reddiah-brown. 

Oolpr Filter Reaction: 
Rubys strong red 
Green: Green 
Blue: Blackish , 
Purple: May show reddish 

Ultraviolet Fluorescence 

Ruby: Strong red long wave r moderate to inert short wave 
synthetic: strong in both wave lengths 
Orange Sapphire: Strong orange to red 
Green Sapphire: None (iiiert) 

Ceylon - light blue: Strong orange to red long wave, other blue is inert 
Violet and Alexanderite like: Red long wave, weak light red short wave 
Colorless,: Moderate light orange-red 

^teat ^ 

Use with caution • Uneven cooling can damage the stone* May turn green 
during heating but will resume its red hue when completely cooled. The 
sapphire may lose its color permanently if heated. 

Acids 

Acids attack with difficulty^ but in some cases boric acid will attack the 
ruby's surface and cause an orange-peal effect. . 
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IX. SGURCBS 

■ « ♦ . • 

Corundum Is a fairly coB«on minaral found in th« aartii's orust in »any diff«r«nt 

kinds (^f rock and in nvmrous placas on th« surface. ) Only rarsly 4om it occur 

under* idoal conditions and fom transparsnt matarial. With tha fl||KOiptlon of tha 

' black star sapphira only tha transparant to transluoant variatlaa ara qonaidarad 

. and classad as gam 8ton«itf . 

The right conditions occur for corundum formation in tha contact^ matanorphim of 
limestonea that recrystallize into marbla. During tfia procass of chd^nge tha i»- 
' purities of tha limastone> mainly aluninum oxidas, •^concantrata to pamit tha crys'* 
tallization. of corundum. Tha a»st coano'n occuranca of corundui it around pagidtita 

' dikes. ' \ . ■ . 

In the region of Jtogok, BurmaK, northeai^t of th^clty of Mandaley, it a valley 20 
miles loir^ and 2 or 3 miiee wide., The valley is located in nountainoua terrain 
and receives 100 to 140: inches of rain annxially. Most of the inhabitants are 
engaged in the mining or cutting of gen s^nes.' Their, mining methods are family \ 
type operations using crude sluce boxes and water for recovery. 

Minting of gems^in Burma has bepn carried on since the eatly thirteenth century. 
For many years the British had control o^ the mining concessions; however, it Is 
now strictly controlled by the Burmese government. * , 

Xr\ the southwestern part of the Island of Ceylon (Sri Lanka) is the city of 
Ratnapura. (Ratnapura is a Singhalese word meaning "City of Gems.'*) For many 
generations this area has prolduced ffne gems of great variety. It if our primary 
source of crysoberyl C^t's Eye. ^ 

Ttoday India produces a few stones. The area of Kashmir in the Himalayan Mountians 
' at one period produced blue sa{)phire. The name Kashmir Blue' is still used tii 
describe the finest, most desired cqlbr in^lue sapphires. 

Thailand produces rabies and sapphires of various ::dlors. Siamese sapphires are 
dark and occasionally reach a high quality. The^ ruby material is dark purple-red 
or brownish-red; more like the pyrope garnet. 

Australia has increased in importance in qem production. The are'a near Anakie 
Queensland, now produces firte quality^ deeply intense, blue stones that are Eent 
to Bangkok for cuttfing. ^ ' 

The United States has three areas of gem production. Theso areas are not of great 
importance in the world market. The first area is around and in Macon County, 
North Carolina • Sapphire' and beryl are now being^ recovered. This area is not 
worked- cownercially to any extended basis. The second ^vea is Yogo Gulch' in Fergus 
County, Montana and is mined commercially for sapphire. Of minor inqportanCe is a 
third" gem mining operation also located in Montana, Sapphires are found there as 
„a by product of gold mining operations. Most stones found in Amex-ica are sent to , 
Bangkok,. Thailand for cutting. 
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A. Btixinr'^Buanmn or Oriental / 

t«rMs ar« used to tesoribt only fiiMiit blood-irvd or "VlV^on't 
blood stoiMi^. Though Buzvmi pcoducM 9(jm of tho fiiMitt nd»iM fottnd it 
also pxoducM nany lower quality a tonA|h. iRi* torac ahool<| be ut«d to 
dasczib* the quality of the sti^na and /not tha placa oi* origiii. Only tranar 
parant corundum of nadiun light tb daifk tonaa of- rad or pucpl«*«ad huaa 
ara proparly callad ruby. Vaxy light/ tonaa of rad atonat ara oallad.pink 
aapi4tire. j 

' . \ - / - ■ • 

B. Slam or Sianase Ruby / 

) This tann ia uaad da«pit« tha fact ttha^ tha country is notr oallad Thailand, 
lhaaa a tonaa ai. usually dark rad t^ bvowniahirad and raaaatola Alaadina pr 
pyrope garnet. Tht^ atonas zaiyly jtpjproach tha color and qiiality of tha 
Bunu Ruby. 

Ceylon lUsy 

Usually light to very light red oi purpliah'-rad in color. 
Thoaa stones tltat are medium light in tone can be classed as ruby. The 
light to vezy light stones are oak led sapphires. They are used becauae 
they are more brilliant than siiidllarBumaae or Siamese stones. The fine 
stones fro? Ceylon usually brijjfj^tj^ter prices than batter quality atonea 
from •niailand. ~ ' • 

D. Star Ruby 

Rubies cut in cobochon that meet the requirements of color but have .an • 
abundance of rutile sllk^ oriented in the three directional phases to 
produce the phenomlna called "asterism" are called star rubiea. The t^dency 
,7S CO allow a wider latitude in color in star rubies than in^tirub^es that 
are tacated.- A cat's eye4fcffect is very rare. 

* ' ^' ' ' '* 'i? • ■ 

Ee Gashemere or Kaslmir S^phired 

Used to describe the fin&Bt intense violet-blue sapphite, calllM cornflower 
blue. i:hi8 jolor ih^ft^e found in stones from Burma and Thialnhd. 




Fe Burma or Oriental iSarfbhires , : ' 

A term used in the jewelry trade for a fine quality r rich royal blue stone • 
Ihe wfliirt variance between ithe cashmere aftf^, Burma stone is that the. Burma 
grade stone will appear slightly inky under artificial light* ; 

G. Siam or Siamese SapE*iires 

A term used in th^ United States to describe a very dark blue stone. The 
stone will sjppear dark blue even in day light. 

H. Ceylon Sapphires 

Referring to a pale, grayish-blue to light blue-violet stone that is fairly-, 
brilliant. Blue Ceylon sapphiroa are sc % times subject to uneven coloration. 
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I. Fancy Sap|)hlres ; " . • 

ttost »tonet other than the blue stone are classed as fancy sapphires and 
' referred to yellow, green, white, or golden sapphire. Soo^-*reai of the 
world use the terms Oriental Tbpaa, King Top-is, etc. Federal md« Go«- 
nission rules prohibit these tersis. It' is not good prmctice to ^ise the 
name of one gem ^o describe another. * » 

J. Orange to Orauige-RBd SapphirBS 

The fanciest stones of this color are rare and highly ,pri«edy Th^y are 
-> considered by thbse who collect and appreciate gem^ stones to bis the most 
beautiful of all sapphires.. The atones are called ^dparadsh*** (rad-psr- 
AHD-ahaw) sapphire. Most stones when mined in Ceyldn find inwediAte buyers 
among the cutters and rarely enter the American market. = - -''^ 

K. Green. Sapphires ^ * -. 

ItoBt green stones sold are a dark to inky color. The lapadari^l? usually 
cuts the stone to display the green* color rather than the dark blue dichroi 
color. When lighter green stones are found and cut to a^fii«*8ing color 
' they are often called "oriental emerald". The color never/ matches that 
of a true emerald., * \' *. ' 

L. Violet to Purplish-Violet: Sapphires . ^ ^ ' u '.. 

Referred to as amethystine sapphire," or incorrectly as "oriental amethyst , 
Reddish-purple stones are more frequently called plum sapphires. They may 
be referred to as ru^sies, but usually do not contain enough red hue to 
deserve the n ■ 



M. Pink or Itoee Sapphires . 
stones that di^ay'a pleasing intense light to pale red or pink color, n 
beautiful in themselves but they cannot uphold the name ruby, 

N. Alexandrite-Like Sapphire V / , 

Rare in natural sapphi'rpsv eonunon in synthetic materials. Stones show a 
noticeable change of coioV f pom "reddish or purple color at night to a 
blue .body color in dayligMt and are referred 'to as alexandrife-like or 
alexandrine sapphires. The color change may be weak or distinct. 

0. Light Greenish-Blue Sapphires I \ 

Sappl^ires pf this color are at times incorrectly referred to as oriental 
aquamarines. The similarity between the stones usually ends there. 

P. Brown Sapphires 

^Transparent brown .sapphires , are rather rare, usually more opaque and 
silky so that if cut in cabochon they may exhibit a s'tar^ They are 
at times called adaiwntine spar. Th^ major source is Thailand near the 
Cambodian border. 
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' Q.' Star Sapphireji 

Any tapphiF« th»t displays « sU^r when cut in caftochon Is. callad a 
•tar sapphira. They are raraly- transparent and contain an abundance of 
iilky, needle like inclusions. Orange and yellow stars are the Most rare* 
but Ceylon Has produced a few. Black stars are the nost iiiisniii iiiil 
altltough expensive are still in denand.- Highly twinned stones frequently . 
diaplay a twelve-rayed star, alternate li^s of which vary in intensity and 
occasionally in color. , ^ . . 

jy. HiSlORSf . ' 

According to the Book of Job in the Bible, "The price of wisdum is Mbove Rubies." 
Corundum was a valued gem in antiquity. > The breast plate worn by Aaron contained 
twelve stones representing the twelve tribes of I'sreai. The foiitth stone was 
called "Nopek" representing the tribe of Judah. The stone was carved and aost 
likely was a garnet rather than a ruby. Many garnets were mistakenly called ' 
ruby. Another name foJr all red stones from ca^nellan to garnet was Carbvuiculiis . 
The ruby Is: jilways' consideired a favorite adomaent for royal crowns. Prom 
audah sprang the royalty of Israel. Ood comanded a-ruby be placed on Aaron's 
neck. , ' „^ ' * ■ 

In other -wrttihgs: th'6 ruby is called' "the most precious of the twelve stones 
created, by God when He created all things." In Eastern Sanskrit writings the 
ruby.had many names all highly regarded, i.e., "Ratnaraj" (King of Precious 
Stones). It is referred to as the Lord of Gems by Phillippe DeValois. in his 
book, THb Lapidaire, and Ancient Work^ It is the gem of gems and surpasses 
all other »tohes in virtue. 

A multitude of legends and supers titutions have always surrounded the Ruby. 
It was believed one who wore a ruby was blessed with health, wealth, wisdom 
^ and outstanding success in affairs. of the heart, and the ability to live in 
peace with his enemies. The ruby had to be worn on the left hand or in a 
broach on the left side of the body. ^ 

* 

' Early Hind^^btlieved that a white sapphire was an 'unripe" ruby that would 
in time mature. The Burmese have always helfl the ruby in high esteem. They 
believed that a pale-colored stone buried in the earth would in time ripen and 
ch^^nge into a fine colored ruby. In Ceylon a flawed stone waa considered 
overripe. ' » 

Nq dispenser of herbs or potions would be without rubies^ sapphiras^ emeralds , 
and other gems for curing the ailments of his time. In the thirteenth century 
the ruby was valuable as a remedy for biliousness and flatulency. A farous 
"ruby elixer" was compounded by a secret process at great expense. Naturally^ 
it was available only to wealthy^ patients. The stone was used as a Btroug 
• disinfectant in dread diseases. A Burmese warrior who suffered the pain and 
intonvenience inserting^ the ruby into his flesh through an intentional wound 
was thought to be immune to sword, spear and shotgun wounds. Sapphire was 
credited with the power to cure a person who had been poisoned, rid one of 
demons # and remove all impurities and foreigh matter from the eyes. 
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Star sapphires are called "the stone of destiny". The three bands of the star' 
represent faith, hope and charity. Oriental tradition believes it wards off 
evil omens and brings good luck to its owner even after the gem has passed 
from his hands. Sir Richard Burton the famous explorer ot Africa, discoverer' 
of the source of the Nile River, and trans later of the Albion iHjghte , was 
said to ovm a large star sapphire that he carried as hii talisman. He believed 
It brough^ go<id horses and good service where ever he went. Reward for good 
service was a view of the stone. His sapphire disappeared and was never found 
after his death. 



^he rvby is a very popular gem stone today, 
it as the July Ijirthstone. 



The jewerly trades have adopted 
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GEMOLOGY EQUIPMENT 



1 Diwcnl Gkadar Binocular Micax)8e3ape $420.75 " 

2 Pairad-WLda-Pield 15X Eye PieoM 40.80 ' 

3 DqplMC n RBftactOBftter 115.C0 

,4 Polarizing Filter 7.50 ___ 

'5 lUuninator PolariaoQpe 59.00 

6 ' Dnnendcn Cell 7.50 

7 Gem Dictaoeocjpe 12.00 ^ 

8 B»raM Pilter 9.50 — 

9 Utility LBop 103.00 

10 LBveridge Quage 109.50 

11 High Intensity Laivp 5.25 

12 Color Grading Slides 28.50 

13 Specific Gravity Liquid Set #1 8.00 

14 Specific Gravity Uquid Set #2 8.00 ^ 

15 Gan gloth . 1>00 ' : 



TOTAL $935.30 v 



r 



I certify that the above equipment has been issued to roe this dat e _^ 
and that all equipment is in operating bcjndition as verified by both nyself and ny 
instructor. I vnderstand that in aooepting this issue of equipnent I am placing ny 
self in a position of pecuniary responsibility for both the presanoe and condition 
of said equipment. I further understand that n one o f the above equipment may be re- 
moved from the Ganology Laboratory withJit theWRITlEN pentdssion of my instructor, 

, \ 

SIGNED: 

Gemology Student 



APPROVED; 

Gemology Instructor 
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LB 8 8 ON PLAN 



1. Ttos Def initlm Of a Pr«dLou« a«i 

a MWEHtion of qpacies and varletiea 

bl MwatlCin of ^HBtdc/Jiidti^t4cmi and aM«iW*d «t«ni« 

c. GoGuranoeot 9Gi« Mfttorlala ^ ^ . ; • 

Hardness rt xeaistimoa to abcasion* 
' e. ItourftoBas W miatanbo to cl^iartNJlps a«id fracture V 

2. FannatiiGn of Gef» 

■' , ' , ■ ♦ ' ■ ■. ■ 

a. W» atom 

b. Uhit oellB ^ ^ 

c. cayatalllna and anorphous atruoturea 

d. The aaven ctyatal systemB - diagrEBna of cayatallln axsa 
,e. Optilc axes 

f. Oiarts 

single refractive material 

double refractive material 

aroozphous 

uniaxial 

biaxial 

« 

3. Behavior of light 

a. Color ■ . 

%4ave laigths of light - color perception 
• ael^ctive* absorption - tranmdsfion of oolca: 
interferenoe of light 
IdiochrdBatic - .allochronatic gems 

b. Reflection 

total internal reflection 
critical angle 

c. Refraction ^ . , 

speed of light in air and in other matenals 

bending of a beam of light 

table of refractive indicles of gems 

d. Polarization of light 

e. DaA)le refraction and birefringence 

£. DiEpersiiDn • , 

division of white light into spectral oolnrs 
table of dispersive pcwers 

g. Phencxnena 

chatoi'ancy - asteriam 
change of color 
play of color 

adulareaoenoe ~ aventuresoenoe 
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4. 8|)tci£io tavlty 

Drflnition 
b. Vlnrlous nstho£i of detandmtion 

5. Un «id Gu» of 9Mtln9 Instomnta 

a. Mktonapt - auid tav» / 

<iitMtian and Mlmtian of ineluaiaw ai an aid to Idintif iaation 
aatiMta of haxAmm, toughmM 
dbMEvati n of luattr anA poUMi 

b. Pnl4iriaoq[)> 

dataotlor. if slngla or doubia refraction 
dUoowtty of biiafrijiginoa 
dBtandnation of optlo sign 

c. 



dttennimtion of rafsMtlva IndUM 
diaooveiy of bLxefrlngmaa 
datandnatlon of optic sign 



d. 

datection and etvaluatioi of pleodiroiflB 

e. Ultm violat light 

f louraaoenoe and phoiphareaoenoe 

f . ^ * 



skatchBB of various absorption pattonw 
g* Hot point 

.6.' Series of assigniBnts to cowar each of the principle ap&oima 

a. Chemioal, ptiysical euid optical properties 

b. Varieties - grading of each as to quality and nnrket potaitial 

c. OocuranoB * 

how fanned in nature ) 
where and under what ocnditions they are foind 
mining methods" 

d. Identification 

enimeration of materials *^Lth which ^they may be confused 

detection of physical or optical pecularities which will confirm identity 

e. Gutting 

methods used 

styles of cutting - factors that determine style of cutting 
suggestions for use in jewelry 

f . History and lore associated with precious stones 

g. 9ales presentation, display, proiotion, etc. 

7. Series on DLamonds 

Because of the eoononic importance of the diamond to the average jeweler, the 
factors listed above (6) should be a jidered in detail with special ojphasis 
on grading, Evaluation, buying and selling 
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8. Lett OaRnbr. Qm Mtitarials 

a. Brief d8«iption of apteleii ^ varletiAB 

b. iMtructicn on idtnbif loation 

9. Synthetics aid. Lnitations, Asswbled SU-nes 

a. flethcjds of neuuf acture 
. b. DataBction of each . ^ . 

c. Stttly of mterialfl that are used to imitate aimorOB 
° d. Methods of detection and identifioatixxi 

10. Merciwndising of Precious GemB * '■ 

a. Methods of display 

b. Departtnental allocation of precious gens 

c. Reoacd keeping 

11. Advertising and PubLLoity 

a. special exhibits 

b. Lecturing 

' c. Hn Btore*' parties . 

d. Advertising in various media 

12. In-Store Selling of Precious Cans ^ 

a. Beauty, social signifibanoe, etc. [ ^ • , 

b. AffordabiUty 

c. Itaining other aales people 

13. E)candnations 

a. A quiz at the end of each subject 

b. Exanination, cn physical and optical characteristics 

c. Quiz on each species 

d. Final EStanination VOLL OGNBISfT OF s , 

Correct identification of species and variety of 15 gan materials, and 
quality grading of 5 diamonds ' 

Written examination to cover iiii»rtant infcoation throughout enUre 

Sal^examination - Each staident will be ask to give a lecture of apprmd- 
mately 15 minutes duration (miniJiua) before the class on a gan stone, 
one of the testing instrunents or another pertinent subject, as assignea 
ty the instxuctc^r 

14. Equipment required to le furnished ty the student 

a. TVD stone \tWBezers 

b. One earfi standard stone tweezer - 6 inches . ^ 

c. One each locKing stone tweezer - 6 inches 

d. One hantSl loulp? - tiriplex corrected 

e. Pencils and nrjte pap^r 
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PARIS .nmcR GouaaB 



Oourae: GEiVXfXSi 
Name of Student:_ 
MAJOR DIVISIONS 



Division of 
Gecnology, Horology and Jewelxy Techiology 

TRAINING PROGRAM 

Oourse Length: Three months (330 hours) 

Entrance Date: 



Basic Ganology - Approximately 30 hours 



A. 



General Orientation • 

1. Units of Instruction 

a. course outline 

b. school policies ■' 

c. wprking envircxment 

(1) pijofessional vfork habits* * 

(2) personal appearance 

(3) eitplpyer-enployee relationships 

d. intrpdix^tion to instrvxnents and teact books 

e. introduction to research material 

2. Reading Assignments ' 

a. assignment material A 

b. Gemfoimation, foreword, pages 1 through pages 4 

c. Liddicoat, pages 1 through 6 . 

3. P^pojects 

a. identify instnments, limitations and cautions on maintenance 

date assigne d d ate complete d t ime rat e g rade initial 



b. confirmation of reference material 

date assigne d d ate complete d t ime rate g rade 



initial 



B. 



Definition of Precious Gems , / 

1. Units of Instruction 

a. eniineration of species and varieties ' 

b. enumeration of synthetics, imitations and assembled stones 

c. hardness and toughness of gem ,raterials 

d. ccmnitt Moha Scale to memory - page 9, Liddicoat 

2. Reading As£.iqnments 

a. assignment material B - ■ 

b. Gemfofmation, pages 2 through 4 

c. Liddicoat, pages V through 12, "Imitation" pages 154-159 



3. Projects 

a. confirmation of hardness and toughness by testing 
date assigned date cotpleted time rate 



grade 



b. confirmation of reading assignments listed in A 

date assigned date conpleted time rate grade 



initial^ 
initial 




c. 



QmaSjbq^ Ttaining PvQBni^ 

Fozmtlon of Gens 

1. Unit* of ImU viptlon 

a. thB atxn ■ , 

b. unit o»U 

c» csystalXins and onocphout mterials ^ 

d. tha Mvttn o^yatal ifyMntt and ccyatal axaa 

e. crystal Una aggragataa and cryptooKyatalUiie matsriila 

2. leading AMigmanl^ 

a. aasignnant natatial "Atcm aid Uilt Oftli** . 

b. to ba aaaignad 

c. t«fat«iba library Dana*9 ttCnovolo^y PB^b* 5 tittoug^ 7 

3. Projects 

a. oGnfinnatlGn of ccystal systns of aM|>la ccystals sutnittad 
date assigne d 4 ata Qoni^ete d t jiaa r»te 
. b. detflcninatian of o^ptdOcystaUine versui 

date assignad data dcBpleta d t ina rata 




initial 



initial 



c. ocnfizm Nahs scale of hardness 
date asftignad^ data ocDC>Xeted_ 



tine rate 



initial 



D. Behavior of Light 

1. units of Instruction 

a. reflection of light 

b. refraction of light , 

c. polarization of light 

d. double refraction and birefringence 

e. optic axes ^ 

f . total internal reflaction-the critical angle 

^. Reading Assigments 

a. Gemformtion pages 19 through 32 

b. Liddicoat pages 23 through 25 and 36 through 51 

c. asdigiment material pages to be assigned 



3. Projects 

I '■ a. confirmation of reading assigments 

date assigne d d ate ooroplete d t ime rate g rad e i nitial 
b. confirmation of reflection, refraction and the -critical angle 

date assigne d d ate oatpleted t ime rat e g rad e i nitial 

E. Behavior of Light-II 
1. Units of Instruction 

a. color 

b. GKUse of color in gem stcHies 

c. ailochroroatic and idiochronatic gems 

d. dispersicMi of light 

e. phenomena-- chatoyancy, asterian, change of color, play of color, ^ 
adularescence, aventu;rescence 

f. luster 
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2. l^e«din^ Assigiments " < ' 

a. afeia^cptisaant material "Color" , 

b. \%<nf-^Xfxition pages 19 through 20 ' ~ 

; c. referoAoe library - Krauae and Slmmcti, pages 41 through 48 

3. Projects 

a. demonstrate dispersion with prian, play of color vrith drop of oil on water, 
chatoyancy with parall^^-a^terations on curved sxsrvaoe 

date assigne d d ate bonplete d t ime rat e g rad e i nitial, ' 

b. oonfirmation of reading assigrroents D 

date assigne d d ate oonplete d t ime rat e g rad e i nitial 

c. cxsnfirmation of use of icuehn color system, grade for color specimen sukmitted 
date assigne d d ate ooroplete d t ime rat e g rad e i nitia l 

• ■ ■ • 

Magnification 

1. Units of Instruction 

a. proper use of lOX loipe ' . 

b. illuTL-ljiation of stone being observed 

, c. detection and evaluation of inclusions 

d. estimation of hardness-toughness 

e. observatiai of polish-luster 

f . use and care of microscope 

g. use of 10X,30X, higher magnification power 

h. use of types of inclusions in identification of gen* materials ' 

.* ' 

2. Reading Assigiments 

a. Gmfovmation chapter on "Magnification", pages 33 through 38 
b^ assigment "Magnification" 

c. Liddicoat'sj Gem Identifiaation photographs on pages 84 through 111 

3. Projects 

a. examine five specimen under magnification, determine which are genuine, 
• synthetic, imitation, or assenibled 

date assigne d d ate ccnplete d t ime rat e g rad e i nitial 

b. corifirm reading assignments E 

date assigned date conplete d t ime rat e g rad e i nitial 

Polariscop^ 

1. Units of Instruction ^ , . 

a. description of instrument ^ 

b. determination of single and double refraction 

c. ananalous double refraction in sane singly refractive materials 

d. single refraction in doubly refractive naterials in directions parallel to 
optic axes ' 

e. deteminatioa of single refraction or double refraction in cryptocrystalline 
' materials 

f . determination and interpretation of interference figures 



GflRDlogy Itiining Prognm 
4 

Rdadi ng ABslgnnantB 

a. assigranent mBtnrlal^'*PoIariscx3pe*'> Ssotion G 

b. Gemfoimtion ohipter on "Polarlipape" pagt 27 through 29 

c. Liddtcjoat pagas 63 through 65 . . 
(^«clal attention should te paid to dtagxana of int«rf«r«)oe f iguraa) 

Projects : 

a. ocnfirtn single refraction, double ^refraction, ancnalous double refraction 
of f ivcr specimen . . 

date assigne d d ate ooBplete d t ime rate jg rad e i nitia l 

b. disclose and in'cerpret interference figure in two faahiorad gans 
date assigne d d ate ocnplete d t iiae rat e g rad e i nitia l 

- H. Refractcnieter 

1. Units of Instruction 

. a. Identification .of instnment, description of optical 'system 

b. demonstration of use to find refractive indices . 

c. wonoc hru roatic light ' 
^ d. determination of birefringence 

e. optic diaracter of minerals-negative or positive 

f. determination of estimated refractive indi^x by iimiersipn 

2. Reading Assignments ^ 

a. assigiment material "Refractoneter" — "Uimersion" 

b. Gemformation Chapter on "Refractive Index", pages 20 through 26 

c. Liddiobat pages 23 through 48 • . 

3. Projects 

a. determine refractive indices of five specimen-degree of birefringehoe 
^ of double refractive stones 

date assigne d d ate oonplete d t ime rat e g rade i nitial 

b. estination of refractive indices of five stones by imnrersion method 
date assione d d ate ocnpleted time rate g rade i nitial 

c. idei^tif ication of five gan materials making use of magnification, specific 
gravity test, polariscope and refractcmeter, making note Of findings of each 
test . ' 

date assigne d d ate ocnpleted t ime rat e g rad e i nitial 

I. Specific Gravity . 
jh. Units of Instruction 

a. definition 

b. determination of specific gravity by hydrostatic method 

c. determination of specific gravity by heavy liquids ^ 

d. chemistry of heavy liquids / 

e. maintencmce of heavy 'liquids / 

f . tables of specific gravity of gem materials / 

ij. use of specific gravity in identification of /gan materials 

2. Reading Assigrments - / 

a. GemformaLron chapter on "Specific GravityJ*''^ pages 39 through 43 

b. Liddicoat pages 13 through 22 / ' . 
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3. Projects » „ ^ 

a. <letenninatiqn of specific gravity of five apeclinsn 

date assigne d d ate ocwplete d t ints rat e g rade jjiitial ■ 
bo confirmation of hydrostatic method of determination of specif ic gravis 
date assigne d d ate oonplete d t ima rate g rade initial - 

Dichrosoope-Oolor Filter ,^ * 

1. units of Instruction . / ' . 

pleochroion-dichroiam and trichroiam 

b. description of dichrosoope 

c. use of dichrosoope to dlsoovier pleochroic colors 

d. use of tables (Krause and SlaMson-page 255) as an aid to identification 

e. emeraki-Qr chelaeta f ilter-dencnstration of use 

2. Reading Assigments 

a. Liddicoat pages 56 through 58 , ^ , 

• b. Uddicoat page 112 throu^ 114 
c. to be assigned * . . ■ ^ ' ' 

•v. • , 

• . ' • • 

3. Projects ' , 

a. , confirm pleochroism of fiv4 doubly refractivT' specimen 

Note colors observed fidentify as many as possible on basis of pleochroism] 

make \ase oi^ chart - . Liddicoat's book page 414'^through 415 

date assigne d d ate ccnplete d t ime rat e g rade- initial 

b. confirm identity of same five stones by application of any or all preoetiding 
test 

date assigne d d ate .oonpletad tjme rat e ^ g rad e i nitial 

Fluorescence and Phosphorescence , 

1. Units 6f Instruction . ' 

a. demonstrate ultraviolet lanp ' . 

b. define flourescen9e and phosphorescence 

c. use of ultraviolet light in detection of some synthetic raat^ials/ doublets, 
etc. , * 

2. Reading Assignnents * /'^ ' 

a. Liddicoat page U4. through page 117 ^ , , 

b. to be assigned 

3. Projects 

a. test five specimei/ under long wave and sfct wave ultraviolet light, 
confirm results 

date assigne d d ate conplete d t ime rato g rade ' initial 

b. confirm identities of same five stonfes by suitable test v 
date assigned_ date complete d t imp-rate g rade initial ^ 

Spectrasoope ' . ' . 

1. Units of Instruction 

a. description of instrument, types and optical systems 

b. proper illuminati.on ■ 

c. use of instrunent ' ' ' . 
(1) identification of certain materials 
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(2) detection of treated diancnds 

(3) detection of dyed jadeite 
' d. illustration of typical spectra , • ^ 

2. Readiogr Assignnents 

a. refrense liJarary, ''Hcitbetar'* and "Anderson" fages to be assigned 

b. Liddiooat pagec 176 through 207 
J c . to be assigned 

3. Projects ' 

a. confirm spectra of ruby (synthetic or genuine) -and alnadite garr 
date assigne d d ate oowplete d t ime rate g rad e i ni 

b. donfixm spectra of treated jade, untreated 

date assigne d d ate oapplete 4 t ine rat e g rad e i jiitial 
o. identify one specimsn with spectrasoope, make sketch of spectrvn foundT 
and reasons for conclusion 

date assigne d d ate oonplete d t iro rat e g rad e i nitial 



M. Supplementary Tests 

1. Units of Instruction . 

a. identification and use of "h&t-pi5ints" 

b. use of acids t6 identify sane materials, "streak** test 

.c. « lectrioal proper les of sonne gem stones, fricJrional electricity, pyro- 
electricity, pieaoelectricity 
d. ocqpare heat conduction of a^stal-glass 

2. Reading Assigrments 

a. Jiiddicoat piges 212 through 214 

d. referrjnoe library "Krause and Slawson" .pages 46 through 51 

3. Projects 

a. ocnpare frictlonal electricity of aniber and topeiz or tifturmaline, confirm 
results / ' . 

date assigne d . d ate cxarplete d time ite grade i nitials 

b. mf irih use of all testing instmnents and methods of gem identification 
date assigne d d ate corplete d t ime rate grad e i nitials 



TEN DAY PROJECTED GUIDE LINE 

II. Advanced Gamology 

Species and Varieties of Gm Materials. Approximately 70 hours 

A. Outline of elements of each presentation 
1. Unitfe' of Instruction 
a. specie and varieties 

(1) chemical coiixjsition 

(2) physical properties 

(3) Optical properties 
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b. occurance 

(1) crystal habit 

(2) how forroed-in v^t envinament 

(3) principlei scwroes 

(4) mining methods 

. c. cutting ^ 
(1.) statable styles of fashioning 
V :) lapidary techniques * 

d. identification- enimeratidn of material^ with which each variety may be " 
confused, methods of identification 

e. graduation of qualities 
(I) eqppraisal 

f . history, lore and silperstitions 

g. scdes presentation ^ 

(1) reocninended uses in je**elry , 

(2) methods of display 

(3) pronotion 

(A) social significance ' 

h. cautions to setter, jeweler, customer, on hardhess-fragilit?/ 

2. Reading Assigrments 

a. Gemformtion pages 87 to 90 

b. Krause and Slawson pages 143 through 145 

c. to be assigned 



3. Projects 

a. confirmation of assigrinent B, Division 1 
* . date assigne d d ate ccnpleted time* rate g rad e i nitial 

b. confirmation of assigrinent E, Division X 

date assigne d d ate oonpleted time rat e g rad e i nitial - 

Corundim ' 

1. Uhits of Instructicm 

a. presenilation of elements outlined iri 4 

b. . laboratory 

(1) methods of identification 

(2) identification of possible substitutes • ^ ' . 

2. Reading Assignments 

a. Li^ooat pages 232 through 233 

b. , to be assigned 

c. Gemfomation - Corundim, pages 97 through 100 

3. Projejcts 

a. confirmation of specifics of corundim . 

date assigned date caripleted_ time rate g rade i nitia] 

b. identification of five specimen to include genuine and suiastitute naterials 
date assigned date cornpleted time rate grad e initial 

c . grade and appraise" one specimen 

date assigned^ date' ccirpleted_ time rate cjrade initial 

Chrysoberyl 

1, Units of Instruction 

a. presentation of eleinents outlined in A 

vS4 
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b. laboratory ^ 

(1) methods of Identiflctitlon 

(2) Itatifloation of pos s i ble sidbetltutes 

2. Reading Assigmsnts 

a. Liddiooat, bottcm i^age 229 through 230 

b. to be assignBd ' « • 

3. Projects 

. a. identification of five specimen to include genuine and substitute materials 
date assigne d d ate oowplete d t ine rata q yide initia l 

b. oonfimiation oi^ specifics of crysoberyl 

date assigne d d ate oonpleted time rat e g rad e i nitia l 

c. grade and appraise one qpecinen 

date assigne d d ate ocnplete d t ine rat » g rad e i nitial 

Beryl 

1. Uhits of Instruction 

a. presentation of elenieiits outlined in i4 

b. laboratory ^ 

(1) methods of id^tifioation 

(2) identification of possible substitutes 

2. Beading Assigiments 

a. Liddiooat paglss 226 to top of page 228 

b. Ganfomation, "Chrysoberyl" pages 96 through 97 

c. to he assigned 

3. Projects 

a. oonfirmation of specifics of beryl 

date assigne d d ate oonplete d t ime rat e g rad e . i nitial 

b. identification of five sqpecime 

date assigne d ' d ate conplfeta d . t ime rate g rad e i nitial 

^ c. grade and appraise one specimen 

date assi.gned date oonplete d t ime rat e grad e i nitial 

ItJUCTialine ' . ' 

1. Units of Instruction 

a. presentation of el "w* jutlined in A ■ 

b. laboratory 

(1) rr^thods of identification 

(2) identification of substitutes 

2. Reading Assigiments 

a. Idddiooat pages 270 and 271 

b. Gemformtion, "Iburmaline" pages 118 and 119 

c. lb bo assigned 

3. Projects 

a. confinn specifics of tourmaline " ' 
date assigned date cdtpleted.' time rate____grade ^initial 

b. identification of five specimen 
date assigned date ocitpleted^^ time rate grade i nitial 
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c. grade and apprala» 

date assigned ^date cxaiipletfid 



jtiJiiB rate 5rade^ 



initial 



F. Ihe Gamet Groqp} Alnandite, Rhodpli^^, Pyrope, Andridite, and Onsssulairit^ 

1. Units of InstructLcn 

a. chendstiy of group 

b. chemistry of each specie 

c. presentation of elanents outli led in A for each specie 

d. laboratory 

(1) methods of identificaiton 

(2) identification of substitutes 

2. Reading A ssigrments 

a. Liddiooat pages 242 through 245 

b. to be assigned 

c. Gemfovmation peges 103 and 104 

3. Projects 

a. confirmation of specifics of each i^iecie of garnet 

date assigne d d ate ooroplete d t ime rat e grad e J jiitial 

b. identification of eight specimen 

date assigne d d ate ooiiplete d t ijue rate g rad e i nitial 

c. grade and appraise one specljnen 

date assigned date ocxrpleted time rate grade initial__ 



Quartz 

1. Units of Instruction 

a. presentation of elements outlined in A 

b. laboratory 

(1) methods of identification 

(2) identification of substitutes 

2 . Reading Assigimentg 

a. Liddiooat pageS 258 to 259 

b. to be assigned 

c. Gemfomation pages 111 to 113 



3. Projects 

a. confitTiiatlon of specifics of quartz 
date assigned date completed 

b. idencification of five species 
date assigne d d ate ouiplete d 



time rate 



grade 



initial 



_tir]p TditB grade initial 

c. grade and appraise one anethyst and one citrine 

date assigned date conpleted time rafcfr^ grade initial 

H. Quartz (CtYptocrystalline) Chalcedony, Jasper 

1. Urits of Instruction 

a. presentation of elements outlined in A 

b. laboratory 

(1) methods of identification 

(2) icV^ntification of substitutes ^ ^ 
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2. Hiiaing iMalp i^yuai^ 

a. Lt<M1oo>t», bottaOB pigs 2S9 tlttuui^ 261 

b, to te aMlonid 

o, OmitformHan ptgm 114 «d US 



3* PXQ^iKtB 

itlon of ipirlfitu of 
b. id«itifiaitic«rorfi«i 



. - ^^^^^^^^^^ ^^^^^B ^^^r ^^km^^^^^' 



X, Mridot 

1. ttiiti of mstruotlon 

«• IMmtttifln of >1— »! ■ outUjMd 
b. 



(1) Mthodi of IdbRtifiaation 

(2) itetifioittan of MtetitutM 

RMding AMipmnts 
a. LkUioott ptgt 256 
^ b. to tm AMi^nid 

c. OtM/omitidn paga 111 



3* Projocts I # 
«• oonflrniticn of i pa ciftoa of parldbt 

data iMalBna d d ata ocBplta a t iam, 
b« itatifioation of thraa apau la wn 

data aaiig nad d ata ooaplata d t iaa wft a g tida 
c* QTBda nA tppSSSS ona ipa o l ma n 



data aaalgna d d ata oonplata d t iana xat 

J. Jadeita-Ni|ihrite 

3 . Units of Inatruction 

a» praaantation of elaoenta for each apadia aa in 4 
b* laboratocy 

(1) nathcxSa of idvitlfioation 

(2) idmtifioatlon of aubatitutea 

2. Reading Asaigmenta 

a. Llddiooat pages 247v through 249 

b. to be aaaigned 

c. Gemfomation pages 105 through 106 

3, Projects / . 

a. oonfianaticn of ipeclfics of both specias 
date aaaignp d d ate ocatplete d t iAe ra 

b. identify fivi9 specimen 
date aaaigne d date oqiplete d [ t ime ra 

c. grade and appralae' two specimen 
date aaaigned date ooopleted tiros rate 





Initial 
isdtl«X 



/ 



initial, 
^initial, 
initial. 



Initial^ 
initial 



_^rade^ 



iniaal 



ERIC 



'87 



n 



SpodumnB 

1. Udts of Instruction 

a. ptiBMntation of elements listed in A 

b. laboac e taty 

(1) methods of identifioation 

(2) identification of substitutes 

2. Reading Assignnents 

a. Uddidoat page 267 

b. to be assigned 

c. Gemformtion page 116 



3. Projects 

a. oonfixm apecifics of spodunene 
date assigne d d ate ocnpleted^ 

b. identification of two spedinsn 
date assigne d d ate oonpleted 

c. grade and appraise «ane specdineh ~ 



tims ral 



grade 



ihitial 



time rate 



grade 



initial 



date assigne d d ate oonplete d t ime rate g rade 

Feldspar Group 

1. Units of Instruction 

a. presentation of elanents listed in A for each specie 

b. laboratory 

(1) methods of identifioation 

(2) identification of subetitutes 

2. Reading Assignnents 

a. liidditoat pages 240 through 242 

b. to be assigned 

c. Gemformation page 102 • i 



initial 



3. Projects 

a. ocKifinnation of specifics of feldspar species 
date assigne d d ate oonplete d t ime rate 

b< identification of tyro specimen 

date assigne d d ate ccnplete d t ime rate_ 

c. grade and appraise one specimen 

date assigne d d ate Oarplete d t ime rate_ 

Zoisite (Ttozanite) 

1. Units of' Inslaruction 

a. presentatioi of elements as listed in A 

b. laboratory 

(1) methods of identificaticai 

(2) identification of substitutes 

2. Reading Assignments 

a. Liddicoat pages 275 through 276 

b. to be assigned / ' " 



gfade_ 
_c|rade_ 



initial 



initial 



jrade_ 



initial 



3. Projects 

a. confirmation of specifics of Zoisite 

date assigned date ccnpleted time ra€e 



b. identification of tvo specimen 
date assigned date ccnpleted 



time rate 

'88- 



_grade_ 
grade 



initicd 



initial 
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TUaequolMi 

1. (kiits o£ Initructlon 
a. pmtntation of •leniBnts llstad in, A 

(1) nethodhi of Idtntifloiitian 

(2) IdHitlfioBtion of idbatitutM 

2. RBsdin^ htutgmtMM 

a. Ktaun and SIommr pagea 201 

b. rafevanoa llfairary - to ba aM 

c. (hmfoimtion pagraa 119 and 1 

3. Projacts 

a. oonfiznatlGn of apadf ica of tutquoiaa 

data aaaign> d d att oonplata d t ina rata 

b. identify tivB apeciinan 

data aaaiqna fi d ata ooHplatad t ime rata 
c« 93?adB and Appiralaa two 




data aaaiqna d d ata ooBplate d t iina rat a g radi 

0. Opal 

1. Uhita of Inatruction 

a. preaantaticn of alementa listed in 4 

(1) nathoda of identification 

(2) detection of treated opal, aynthe^c opal 

2. Readina Asaionnenta 

A, Smfomatlon peges 106 throu^ 110 

b. Liddlouat pa^pa 254 through 255 
• c. to ba aaaicjned 



jLnitlal. 
jinitial^ 
initial 



3. Projecbs 

a. confirmation of specifics of opal 
date assigne d d ate oonpleted 



tijte rate ^_3rade_ 



b. oonfizmtion of varieties of five specimen of opal 
' date assigne d d ate conplete d t ime rat e g rade 

c. grade and appraise tMO specimen of opal 

date assigriec l d ate oinplete d t ime rate g rade 

P. Lapis Ia2uli , 
. 1, Units of Instruction 

a. confimaticn of elements .listed in A 

b. laboratory 

(1) methods of identification 

(2) detection ^uid identification of substitutes 

2r Reading Assigments 

a. Liddicoat page 251 

b. to be 2is8igned 

c. reference library, Krause and Slawson page 243 
3. Projects 

a. confirmation of specifics of lapis lazuli 

date assigned date oonpleted time rate grade 



initial^ 
initial^ 
initial 



b. identification of three specimen" 
date assigne d date ocampleted 



time rate 



grade 



initial 
initial 
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PEARL, aym,, MBER, jet; IVORITr MD TCRTOISE SHEXIi 

Pearl-Natural, Cultured/ Imitation 

1 . Units of Instruction 

a. opcurenoe of natural pearl 

(1) salt vpBter 

(2) fresh water 

b. production of cultured pearl 

(1) salt%«Bter 

(2) fresh viater 

c. Imitation pearl 

d. nethods of determination 

e. graduation of qualities 

f . sales presentation 

(1) use in jewelry 

(2) methods of display 

(3) prcmotion 

(4) social significancse 

2. Reading Assignnents ' 

a. Liddicoat pages 160 through 175 

b. to be assigned 

, 3. Projects , ^ ^ ^ 

a. oonfintation of specifics of pearl, cultured pearl-salt and fresh water 
(diagrams of cross-section of each] 

date assigne d . d ate oonplete d t ime rat e g rad e i nitial 

b. determination of five specimen . j . 

date assigne d d ate carplete d t ime rat e g rad e i nitJal , 

c. examine a pi6ce^ pearl jdw63j:y, determine nature of pearls set therein 

[appraisel ^ ' i -ua ^ 
date assigne d d ate oonplete d t ime rate y^< fe i nitial 



Coral, Ariber, Jet 

1. Units of Instruction 

a. specifics of ooral 

b* origin-substance \ 

c. specifics of airber 

d. origin-substitutes 

e. specifics of jet, ivory, and tortoise shell 

f. origin of each -substitutes ' ^ . 



* s 



2. Heading Assignnents • 

a. reference library, Krause and Sla'vson, pa^es 276 through 281, 275 through '-^iJ 3 

b. to be assigned ^ 

c. Uddicoat pages 223, 231, and bottcm of page 249 

3. Projects , ^ . ^ r ^'^^ 
a. confirmation of specifics and origin of opral, aniber, and ^et [substitutes 

and their detection] , . . . , 

date assigned d ate ccqpleted time rate grade ^initial 

. b. identify five specimen . . . , 

date assigne d ■ d ate ccni)leted_ _time rate grad e i nitial 
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ONE JaND. one-half MONTH GUIDE LINE** 

SynthBtlc Gem StonoB 

1. Uhlts of Instmctlcn 

a. W Bth od b of synthssia 

(1) flame fusion 

(2) flux melt , 

(3) hydtotheznal . ;! 

b. sythatlcs ymed in jewelxy 

(1) OOQTUndllQ 

(2) qpinel 

(3) mraLU ^ • 

(4) YJi.G», G.G.6. 

M5) rutile , 

(6) stzontlun titanate 

(7) opalf turquoise, quartz 

c. nsthods of identlfioatlon . « 

2. Raading Asslgnnents 

a. Llddlooat pa^es 118 throfug^ 148 

b. to be assigned 

3. Projects - 

a. identify three specimen of synthetic materials and in^cate the method of 
* creation 

date assigne d d ate ccnplete d _ t ime rate g rad e i nitial 

b. ccnfiim meanings of yeynthsHa" ajnfl "ifftiixiHon^. 

date assigne d d ate ognplete d t ime rat e g ra^ e i nitial 



Imitation and Assaonbled Stones 

1. Units of Instructi.on 

a. types of assembled stones 

b. methods of detection and identification 

c. imitation stones ^ 

(1) glass . 

(2) plastic 

(3) synthetic materials or treated genuine stones 

d. identification of imitations 

-I 

2. Reading Assigrments 

a. 'Llddlooat pages 149 thiough 175 

b. to be assigned 

c. Gemfomation pages 14, 74, and 80 through 83 

'3. Projects 

a. identify materials and types of five specimai of imitation stones 

date assigne d d ate con lete d t ii\ie rate g rade i nitial 

b. r^xsrt cti ethics, advantac ', and disadvantages of stocking and selling; 
(1) synthetics, and (2) iiritation gan stones 

date assigne d d ate con**T*'*"x[ t ime rate gretde initial 
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(SOLOGV inUKINS FI06RAN 

'•■ • ■ . "15 ■ ^ 

III. Diancnd-AppzGBdmtely 50 hours 

* * 

s 

A. Oocurenoe of Diamond . « 

1. Uhits of Instruction 

a. varieties 

b. chonical, physical and optical pcoperties 

c. crystalline habits 

d. geology of the dionond 

2. Reading Assigrments 

a. Liddiooat pages 234 through 238 

b. assigniBnt materilil 

c. Gem formation page 61 

3. projects , 
a. oonfixxn specifics of the diamond 

date assigne d d ate oonplete d t ime rat e g rad e initial 

b; estimate refractive indices by ijimersion of diamond and tMO substitutes 

date assigne d . d ate oonplete d t ime rat e g rad e i nitia l 
c. deteonine oGni>arative specific gravities of dianond, Y.A.G., synthetic 

spinel, stzontiim titinate 

date assigne d d ate oonplete d t ime rat e g rad e i nitia l 



B. Mining and Marketing Hough Diamonds 

1. Units of Instructioti 

a. recovery and mining methods 
b* sources 

c. marketing of xough diamcsnds 

2. Reading Assigments 

'a. reference library, Krause and SlaRvscn, pages 181 through 199 

b. assignment material 

c. to be assigned 

3. Projects , i 

a. oonf irraation of mining methods and sources ^ 
date assigned / d ate ocnplete d t ime rat e g rad e i nitial 

b. oonfizTrtation qf marketing methods 

date assigne d date oQRpleted__ time rate .g rad e \ i hitial | 



C. Gutting of Diamonds ' 

1. Units of Instruction 

a. planning ' , 

b. cleaving->-saR(d.ng 

c. bruting-shaping 

d. blocking / 

e. brillianteering-polishing 

f . styles of cutting 

2. Reading /Assignments 

a. reference library, Krause and Slawson, pages 109 through 127 

b. to be assigned 

c. Gemfommtion pages 62 through 70 
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3. Projects 

a. drar cacoiin and pavillion of brUliant [nana faoata] 
taiv awgiia'^cut^ fBB^gulaaf aingla-cut, oval pa ar - a h i pe 

b. oonfizBi .atMpa*"o!^ cutting dtawoiidh-* 
data aaaiqna d d ata oowpleta d ' t ina rat a q rada 



initial 



initial 



F. 




D. 'Gutting GMea-Proportiona 

1. Units of mstxuction 
a. grading chart 
b* grading foor make 

(1) peopGortiona 

(2) finiah 

c. dagraa of beauty as a result of make 
. d. effect of nake grade on beauty-lvalue 

2. Reading Assignoents 

a. Ggmfomation pages 64' and 65 * 

b. referanoe libnixy Krauae and Slaweon pages 108 through 115, and 124 

c. to be assigned 



initial^ 
iniUal 



3. Pzojeots 

a. measure and evaluate proportions of Imo diamonds \ 
date assigne d d ate ocwplete d t ime rata a g rade 

b. Gonfizm iinpoctanoe of make on beauty-^lue of dianond 
date assigne d d ate oonplete d t ime rat e g rad e _ 

Grading for Clarity^Flaws, Internal and Qctemal 

1. Units of Instruction 

a. horoenclature of clarity gxades * 

b. types of inclusions 

c. types of external flaws 

(1) plotting of flaws 

(2) internal and external 

d. effect of clarity-iniperfection grade on beauty-value 

2. Reading Asslgnnents 

a. referenoe library, Krause and Slawson, peiges 125 and 126 

b. to be assigned 

c' GemfdrmtLon pages 71 through 73 

$ 

3. Projects ' ' 

a. grade two diamonds for clarity grade [pldt inperfectionsl 

date assigne d ' B ate oonplete d ' t ime rate grad e i nitial _ 

b. confirm symbols used to indicate imperfections, internal and external' 
tcarment on effect on beauty anil value] 

date assigne d . d ate oanplete d t ime rate g rad e i nitials 

Grading for Color 

1. units of Instruction 

a. nomenclature of color grades 

b. process of color grading diamonds 

c. floreaoenoe of some diamonds-effect on color grade 

d. effect o£ color grade on beauty of diamond 

e. effect of color grade on vlaue of diamond ^ 
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2. Heading Assigiments , * a 

a. Gemformationipages 12 ecnd IZ- "": \ 

b. reference library, KrAuae and Slaweon, page 124 / 

c. to be assigned ^ 

\ ■ . . ■ . 

3. Projects ^ ^ , 

a. grade for color two diamonds [denonstrate flunresoenoe in khib dit^onas] 
grade one f lix>resoent diamond for color 

date assigrg d d ate oonplete d t ime rat e g rad e i nitia l 

b. confirm relatlveTiportanoe of giSaTof cut, grade of clarity and grade 
♦ color on beauty, value '' 

date assigne d d ate conplete d t ime rat e^ ^ ^'" ^^ i nitia l 

c. confirm methoai^ ^jresentation oTSch of tiiese gradations to the . 
prospective biyer ^ . ^ 
date assigne d d ate conplete d t ime rat e g rad e i nitia l 



G. Fancy Colors of * Diamonds % 

1. Uhits of Instruction 

a. natural colors of dianonds 

b. treated* diamcDnds 

c. fraudulent enhanconent of jolor 

d. appraisal of fancy colored diaroond-natural-treated ; . 

2. Reading assigrments • • . 

a. Gemformation pages 77 through 79 

b, Liddicoat pages 234 through 238 . > 

3. Projects 

a. confirm ability to distinguish natural color fron color as a result of 
treatment . 

date assigne d d ate oonplete d t ime rat e g rad e i nitial 



H. Marketing of Diaanonds 

1, Units of Instruction-Selection and Buying of Diamonds 

a. sources 

(1) cutter 

(2) broker-iinparter , 

(3) vrtiolesaler , ' 

(4) estatei^-distress merchandise 

b, iTerchandising 
. (1) pricing policy 

(2) di,splay 

(3) advertising 

(4) presentation to prospective buyer 
]c. diamortds as ein investment 




r 



2/ Reading Assignment 

a. assigrment material 

b. Gem form Han pages 100 and 101 

c. to be assigned 
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3. Projects 

a. ocnfim advantagesrdisaavantages of biding fron each of the aourcses 
discussed 

date assigne d d ate ocnpleta d t ine rat e: • q rafls _inltl«l 

b. grade for quality one diamond [staS~ pclcse tiuit rfvbuld YUlpSU^^ptiaa 
at retail and state factors to be used in sales pcesentatiai 

date assigne d d ate ocnpleted time rate grade irdtial 



♦♦TWO MONTHGUIDB LINE** 



\ iV.. Species and Varieties of Infrequently Encxjunterofa Gem Naterials-ApproBdinately 25 hours 



A. Andalusite, .Apatite, Azuritie, Benitotite'. 
1. Units of Instructicn * ' - 

a. specifics of eadi specie-'varieties 

b. oocKtrrenoe and crystal habits . 

c. phendnanon [If present] ^cut6ing styles 

d. Identification inethodB 



2. Reading Assigiments 

a. Liddiooat pages 225 through 226 

b. to be assigned 

3. Projects 

a. oonfirm specifics of each specie 
date euMigne d d ate cxirpleted_ 

b. identify three spSBcimen assigned 
date assigne d . ' < ^te conplete d t ime rat e . g rade 



time rate 



b1 Galcite, Cassiterite, lolite, Dahburitej Diopsit^ 

1. Units of , Instruction 

a. specifics of eaoh specie 

b. occurrence and crystal habits' 

c. i^iencxnenon-cutting styles 

d. identificatidk^ methods 

2. Reading AssignOents 

a. liddicoat pages 228,229,233 and 238 

b. to be assigned 



3. Projects, 

a. confirm specifics of each specie 
date assignedx date ccnpleted 



time rate 



_3rade_ 



initial 



initial 



i7 

initial 



1^ identify three specimen as assigned 

date assigne d d ate conplete d t ime rate g rade initial_ 

C. Qistatite, Hematite, Idocrase, Komerqpine, Malachite . ' 

1. Uhits of Instruction n 
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a« 8p0ciflct of each ipQci^ ' 

b. oocurrenoe and crystal habits ^ 

c. phenonsncR-^nittlng styles . y 

d. idantlfloatiaiinethods 

« * ■ ■ 

2 . Reading Assignnents 

a. Liddiooat pages 239,246,247,250 and 251 

b. . to be assigned 

3. Projects 

a. oonfizm specifics of each specie 

date assigne d; d ate complete d t ime rat e g rade 

b. identify three specimen to be assigned ^ . 
date asaigie d d ate conplete d t ime rat e ^ g rade 

D. Obsidian, Phenakite, Pyrite, RhOdochDsite, Ittiodofilte, Sphene. 
1. Units of Instruction , , 

a. specifics of each specie 

b. ooc ur r e noe and crystal havits * 

c. pheixan eno n-cutting styles 

d. identification methods \ 

.2. Reading Assignnents ' 

a. Liddiooat pages 253,257,262 and 366 

b. to be -assigned 

3. Projects ^ 

a. confirmation of specifics each specie 

date assigne d d ate ocarplete d t ime rate g rade 
b identify^ three specimen to be assigned 

date assigned ; d ate conplete d t ime rat e , g rade 

E. Scejxjlite, Sknithsonite, Sodalfte, Steatite, Varisite 

1. units of Instruction 

a. specifics of each specie , , 

b. occurrence and crystal habi.t/ 

c. pehnomenon-cutting styles - 

d. methods of identification 

2. Reading Assignnnents . ,^ 

a. Liddiooat pages 263,265, and 272 

^ b. to be assigned , 

3. Projects • 

' a. confirm specifics of feach 'specie 

date Assigned date ccwplete a t ime rate . g rade' 

b. identify three specimen to be,.asBigped • ' - . . 
da,te assigne d d ate completed^ time rat^, grade 

' ' ' ^, » * 

Identification-Evaluation of Gem Materials^Approximately 1,20 hours 

A. Identify Groups of Stones as Assigned 
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1. ttiits of instruction ■ " 

^ a. review process of identification 

, b. review (bnooess of establishnent of value ^ 

2. Reading Assigfmsnts , • 

a. Liddiooat pages 277 through 405 ' *. ^ , 

b. property tables ' , 

(1) those presented in aEfisignment material 

(2) Gemformation - Siiiplifi,ed Tables ' • 

(3) Liddiooat pages 408 through 421 * 

« 3. Projects 

a. identify stones in group #1 [detezndne ap{todiaate value] 

date assigne d d a'je oonplete d t ime rat e g rad e i nitial 

b. identify stones in group #2 fdetexmine approodmate value] 

date assigne d. d ate oonplete d t ime rat e g rad e j iiitial 

c. ittentify stones in group #3 [determine approodwate value] 

date assigne d d ate oonplete d t ime rat e g rad e i nitial . 

d. identify stones in groi?) #4 [determine approodmate value.] . ' ^ ' 
date assigne d • d ate oonplete d . t ime rat e g rads initia l ^ 

^ . e. identify stones in group #5 [determine 'aqpproximate value] " 

date assigne d d ate oonplete d t ime rat e g rad ^ i nitial 

f . identify stones in group #j5 [determine approximate value] : 

date assigne d d ate oonplete d t ime rate grad e i nitial 

g. identify stones in group #7 [determine approximate valueT"^ 

date assigne d d ate oonplete d t ime ra ^ g rad e i nitial 

h. identify stones in groip #8 [determine approodinate value] 

date assigne d d ate oonpletae d t ime rat e g »?ad e i nitial 

i. identify stones in group #9 [determine approxirtate value]"" 

/ date assigne d d ata oonplete d t ime rAt e g rad e ' i nitial 

j. identify stones in groip #10 [determine approximate valu^ • 

^ date assigne d d ate qonplete d t ime rat e g rad e i nitial 

k. identify stjonfes in group #11 [determine approximate value] 

date assigne d d ate oonpleted > t ime rat e > g rad e in itial 

1. identify .stones in groip #12 [determine appr^oximate value] 

r, date assigned d ate oonplete d t ime rat e g rad e i nitial 

m. identify atonies in groip #13 [determine approKinate value] 

^date assigne d d ate oonplefce d t ime rat e g rad e i nitial 

n. ^identify stories in group #14" [determine approxirtate ' .\ue] 

date assigne d d ate ocnpl6ta d t ime rat e ;» l e' i nitial 

o. identify stones in group #15 [de ermine apprcxiiiiate valvieT 

date assigne d d ate ccnplete d t ime rat e g rade i nitial 

p. identify stones in grov^J #16 [determine approximate vali:^] 

dat^ assigne d d ate oonplete d ' t ime rate g rad e i nitial 

q. identify stones in group #17 [determine apprpxinate value] 

dr- jfi aosigne d d ate oonplete d t ime rat e g rade ^initial 

r. Jentify stones in qroMp #18 [determine approximate v?ilue]^ 

date assigne d d ate oonplete d t ime rate grad e i nitial ^ 

s. identify stones in group #19 [determine e^roxlnate valuef 

date assigne d d ate oonplete d t ime rate > g rade initial 

t. identify 'stpnes in group #20 [determine approxinate value] 

date assigned d ite oonplete d t ine rate grade initial 
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Mefchnridising of Preclcjus (Sens 

At Promotion, ;niaplay of Precious Gems; iteoord Kteping , 
1. Chits of Instruction 
. a. methods of display of umounted precious gem . * * 

b. methods of display of mbunted gens 

c. departmental allocation of colored gems < 

d. record keeping 

(1) gems in inventoiy ' 

(2) -gems available oh memorandun ■ 

(3) record? of custanners fanner purchases, lists of "gift-giving" dates, 
special interests 



J 



2. Reading* Assigmients 

(jai Gemformtidn to be assigned . . . ^ 

b , to be assigned 

3. Projects . - 

a. confirmatj.on of attitude concerning allocation of colored gems to #1 
' " gem department 

date ^assigne d d ate ocuplete d t ime rate g rad e i nitial 

b. arrangre a display of five gems [receive oonroenOrcm other members o^ class] 
date assigne d d ate ocmpleted t ime rate g rad e i nitial 

B. Advertising Precious Gems 

1. Uiits of Instruction ' , 

" a. value of "Special E&chibits "-events / 

b. lectuririy-where and when-value of lectures 

c. "In Store" parties ' 

d. publicity in press, radio and television (How. to inspire such ooverag^ 

e. advertising ' " 

(1) newspapers , , 

(2) prcgrams and other one-time publications 7 

(3) radio-television 
«, (4) magazines 

(5) telephone book yellow pages 

?. Readilng Assigrments 
a. to be assigned 

3. Prv>jeGts ' ' . 

a,, write copy for sin advertisement for gems (to be assigned) for newspe^r, 
for yellow pages 

date, assigne d d ate oonplete d t ime rate grade , initial 



r 



C. In-Store Sellinrj- of Gem Stones 
1. Units of Instruction. 

a. avoid "technical lecture" 
' , (1) stress beauty 

(2) social significance of gem being offered 

(3) suitability for occasion 

. (4) cosmetic value of colored gems, pearls, etc. 



\ 
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b. affonJability ► * • ' . • 

c. best of its kind- [a beautifuJ^specirnen of a less expensive specie r£(ther 
-/•than a poorer grade of a norfe e«pensive specie] 

d. training othi3r sales people 

(1) enployees 

(2) co-workers 

(3) regularly scheduled training iteetings ' » 

Reading Assigiments 

a. to be assigned 

b. review specif ics of each specie— ^sigimant materi]'^ (Prepare for exam)' 

Projects , , ' 

a. prepare a presentation on assigned related subject [to be perfomiBd 
before class] DLsertation to b^ 15 minutes in length, suitable fbr 
presentation before Women's Club, Sen^^ Club, etc.. [Grade vdll be 
part of final exaon. ] . 

date , assigne d d ate ocnplete d , t ime rat e ^ g reide i nitial ^ 

b. Poet Test ' ' " ' 
(D/WRITTEN EXAMINT^TION ODVERING (AlERIAL COtmCjM) IN COURSE . 

tliha assigne d^ t iite oonplete d t ime rat e g rad e i niftial 

(2) LABORATDRy WORK-aORRBCT IEEl?nFIG|LTION OF 20 GEM STONES 

tiriia assigned t itne ocnplete d t ime rat e g rad e i nitial T" 



STONE 


HARDNESS A 
TOUGHNESS 


NP REACTION TO* 
SETTING 


REACTION TO . 
POLISHING 


/ f 
REACTION Ttf^ * 
3IZING AND REPAIRS 
WHICH REQUIRE TORCH 


REACTION TO 
flOILING 


REACTION TO 
STEAKING 


reaction tq 

ULTRASONIC 


? REACTION TO " COMMENTS, 
ACIDS PICKLING 
AND PLATING 


— ■ < 

DIAMOND 


H. 10 
T. good 


very good ^ 


excellent 


godd 


excellent 


excellent 


excellent 


excellent 




RUBY-Afc 
SAPPHIRE 

/ rnr*i iilHiim \ 


H. 9 
T. very 


very .go&d 


excellent 


Ru))^ good; Sapphires 
may lose color when 
heated 


good' 


good 


g6od.4 

' V 


good 


Watch for clljed 
stone'i, 06 not 
heat 


CATSEYE AND 
ALEXANDRITE > 
( rhr\/^nhpr*\/l) 


H. 8Vj 
T. very 


very good 


excellent 


'good-fair; remove if 
repairs are made near 

stone • ^ 


good 


good ' 


^od 


good 




SPlrtEL 

# 


H. 8 ^ 

T, good- 
. fair J 


Very good-fia1r 


very good 


good-fair; remove if 
repairs are made near 
stone 


good -fair 


good 


good 


good ;^ . 

t 


PRECIOUS 
TOPAZ 


H, 8 
T, poor 


fair-poori'take 
care stone 
cleaves easily 


good ' 


poor; stone may crack 
or lose color 


poor 


poor 


' fair 


good ^ 


Any heating may 
discolor or crack 
stone ' • • 


EMERALD 
(l>eryl) 


H, 7ii-8 
T, poor 

• 


,poor; stones \ 

usually flawed 

and undar strain j 

1 
j 


fa'1r; do not 
apply heavy 
pressure 


poor; stones should 
never be heated , 


poor ; / 
should be 
cleaned in 
luke*,.*ann 
water only 


poor 


fair 
- 


poor; stones 
1 may crack or 
lose oil if 
solutions 
arc too hot 


^Avoid all heat; 
Chatham and Clibson . 
synthetics react 
tb'i same as natural 
stones 1 


AQUAMmRINE 
(beryl ) 


H. 7V8 
good- 
fair 


good-fair 


good 


poor; stone may change 
color v^ith heat 


fair-poor; 
; avoid fast 
1 temperature 
\ changes 


fair 


fair 

• 


good. 




tour::alin£ 


H. 7-7^5 
T, good- 
fair 


good-fair; good 


fai/*-poor ' 


fair 


fair 


good * 


good-fair May change color j 
» ;w-1th ,heat during • j 


GARNET Inci, 
RHODOLITE AND 
TSAVCa+TE 


H. ,6 V 
T, goo^i 
fair 


good-fair; ^ good ^ :fa1r-poor; play 
flawed stones jsafe, remove expensivp 
are under strain 'stones before repair 


fair-poor 


fair 


good 


fair-poor; 
a-^ids may 
affect polis^i 
on stone ' 


Sudden change of 
temperature Will 
crack ♦stone 


RUTIL.E AND 
FAB. LITE 
(Synthetic) ' 


H. 6^^^7 
Ti poor- 
very 
poor 

M 


v?ry poor; . very poor; 
will take very ^^se vert 
little- pressure i jg^t 

pressure or 
, set after 
i pol ishing 


jvery-poor; stones will 
crack with heat 


Ipoor; ston! 
may crack 


poor 


fjir-poor 
» 


fair 


Reacts poorly under i 
heat and pressure j 

1 

i 
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STONE HARDNESS AND REACTION TO REACTION TO REACTION TO REACTIOI>tO> REACTION TO. REACTION TO REACTION TO COMMENTS 

TOUGHNESS * SEHING POLISHING SIZING AND REMIRS' BOILING* ^TEAMING ULTRASOl<IC ACIDS PICKLING . .• 
" • • WHICH REQ UIRr TORCH AND PLATING 



AMETHYST AND 

CITRINE 

(quartz) 


H. 6^7 
T. good 


good 


good 


fair; color mayjghange 
with heat 


' • - - 


fair . 


1 ^ — r 

good 


j nood-fair 


^ 

— ^- — * 




M ALt 7 

poor- 
very .poor 


poor; facet edges' poor 
chip easllV 


very poor'; remove 
stone before repairs 
or sizing are made 


poor; avoid 

extreme 

temperature! 


Ta I r-poor 


fair 

• \ 


poor 


Should not get 
j much heat or 
* pressure 


TANZANITc 
(zolsite) • 
1 . 


LI ^1 

H. 6*5 

T. poor 


poor fair (avoid jvery poor^ remove 1 poor 
^ , ! heavy , before repajrs are ' 
' pressure] made ' 


poor 


1 J 

poor j-fair j Will not take much 
; • heat or pressure 

i i 


r» - ■ ^ 
JADEITE AND 
'NEPHRITE- 
i (jade) 

i 


H. ' 6-7 
T. Excel. 


excellent ; fair; trlpoH 
.may damage 
. polish on 
. stone. Use 
only rouge 


poor, no repairs 
neaV stone 


good; heal 
may dis- 
color dved \ 
material 


good 


goo^ ' poor; acid 
. will affect 

polish on 
1 stone 


• 


IKUNZITE AND 
1 HIDDEN ITE 
(spodumene) 


H/ 6-7 
T. very 
poor 


pdor ;fa1r ipoor; stones will lose 
"1 1 color: 


poor; nlay 
crack IT 
boiled ^ 


poor 


fair : fair 1 

i 
j 


Heat may fad^ 
'color ' ' 


ZIRCON 
! , 


H. 6-6*5 ^ 
T. poor 


poor 


fair 


poor 

^ . j 


poor 


poor 


fair • fair '1 Does not take heat 
; i wel l 


/100NSTONE 
(feldspar) 


H. 6-6^5 ' geod-fair good-^falr 
T. fa1r-| , 
• poor . • • 


poor 


'poor 


ftfir 


fair fair-poor i 

. ! I 


OPAL - Also 
doublets and 
triplets 

>* 


H. Sh - 

6^ 
T. very 
poor 

■ 


poor 

* 


poor (avoid 

heavy 

pressure 

6 


ver^^poor; remove 
before repairs are 
made 


poor; 

boiling ^wlH 
' crack stone, 
triplets 
separate 


h - ■ ■ ■ 1 
popr . 1 


fair^poor 
triplets 
will ^ 
separate 


poor 

# 


Opals should be 
examined by shining 
a .light through the 
stone to see If 
there are cracks. 
Do not process 
cracked stones. 


HEMATITE ' 


T. good- 
fair 


good-fair 


good-fair 


n c 

poor 


good. 

• 


good 

* 


good 


poor; acids 

attack 

stones 


V 

. A 


TOURQUOISE 
L 


T. good- 
poor 


fair 

i 


fair 

f 


■ ■ — ^ ■ ■ ■ ' 

very. poor; stone will ' 

explode with heat 

• 


poor; may 
lose color 


fair 


fair-poor 


very poor; 
wfll. 
dissolve 
in acids 


Takes heat and 
pr*essure poorly, 
CoTor may fade^ in 
untreated stones. 
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STONE 



^lESS AND .REACTION TO. 
TOUGHNESS SETTING ^ 



REACTION TO 
POLISHING 



REACTION TO " 
SIZING AND REPAIRS 



■'ITl 



REACTION TQ REACTION TO REACTION TO ■ REACTION TO COMMENTS 
BOILING STEAMING ULTRASONIC <ACIDS PICKLING 



^ 

LAPIS LAZULI 
(lazurlte) 


h. 5-5 ' 
T. fair- 
poor*' 

* 


fair 

V 


Talr-poor; 
tripoll will 
harm polish^ 
on stCine 


poor 

• * 


J 

fair-poor; 
some dyed 
stones will' 
lose color 


good 




good-fair 
* 


poo-*; will 
change color. 
Acid will 
attack Pyrit^ 
and Calcite 

1 nu 1 US 1 uns 


jfiany lapis are dyed 
Colors may change 
with heat^or acids, 

< 


SHELL CAMEO 


H. y-i 

T. poor 


poor; wilTcr^ek 
w1 th ^X€«^S • 
preS^sure 

* » 


poor; polish 

jewelry 

lightly 

with very 

little 

pressure 


cannot take heijt of ' 
repair. Will sthow 
burn marks 

* 

• 


Color will 
fade if 
boiled 

• 

^ — 1 


fair-poor 

( * 

h * 


poor , 
will . 
dissolve 


Very poor; 
will 

dissolve in 
'acids 


Cameos matle of 
shell ave very 
delicate and will 
not" take much heat 
or pressure. 


CORAL ' 


H. 3-4 
poor 


good ^ 

f 


poor; use 

miino 
1 uu^c 

only ' ' 


very poor; remove 

c^nrA hA^ni'^o v*anA^r 


poor; may 

1 Udc vU 1 Ur 
• 

• 


fair 


poor 


very poor; 
win 

dissolve in 
acids 


Much. coral is dyed 

A rtH \tx\ 1 1 Ka 

anu w 1 1 1 Uc 

affected by tieat. 


PEARLS AfiD 


H. Ih- 

T. fair- 
poor 


^ ■ — < — 
fair; mobes 

poorly 


poor; wil\ 

A ^^"0 r ^ 1 1 J Q ^ 0 r 
□ 1 1 CL t 1 u 9 tci 

bfidly 


poor; pearls will 


poor; will 

1 tOC \»\J \ U 1 

tint* Mobes 

separate 
* 


fair . 


coor 


very poor; 

will 

dissolve in 
acids 


Watch for spot In / 

nA C 1**^ uih 1 riiA w K a ' 

hollow underneath. 


IVORY 


H. 2V3 
' T. faif 


fair 


fair-poor; 
use light 
pressure 


poor; heat will cause 
stone to shrink 

\ ^ 


^air-poor; 
dyed pijeces 
may lose 
color 


good 


fair 


fair 


Many jmltations 
availsble., all 
react^difterently. ' 

1 -/^ — 


AMBER ^ 


H. 

T. :>oor 


\i£ry poor; 
will scrd'tch 
easily 

• 


poor 


very poon; stone will 
melt or burn 


very poor; 
*do not b^)i^ 


poor-fair 


poor 


very poor; 
will 

dissolve in 
acids 


Many imitations 
w^'M react the same 
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PARIS JUNIOR'OQEI 



Student. 



^xogr^B : 



GEMOLOGSr CEPARIMEMT 



TqSlning Pxogr^s Interview R^ort . 

; — Oourse-. 



Date Ehtered 



J5- 



.Oourse^Clos^ out: Data. 






• 

i* 




• • 


* 




TOTAL 


EKCUSEC 


' . % 


A 

T 


A 

T 






/ 




• 


/ 


TOTAL 




r 

» • , 

< 


' A 
.T 


' A 

T 


~< 












TOTAL 




♦ 

i 

* 

\ 

< 


—r- 

' T 

• 


■ A 






— — 









TOTAL 






A 

T- 


A 

'T 


» 




1 


* 


• 




TOTAL 


EXCUBEE 


\ 

• 


A. 
T 


. A 
'T 


• % 


i 

1 




\ 






TOTAL 


EXCUSEC 




' A 
T 


'A 

• T 






; , 1 








TOTAL 


EXCUSEC 


• 


A 

T 


A 

• T 



* Instructor's jjdtials 
** Rate— Good (G) - Pair (F) 
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i/oor (P) From last intenr-GW date 



1 

I 

I 



V 
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Instructional Evaluation Focms 
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PARIS JUNIOR COLLEGE 



Name 



Stone Idenf Nc , J___ 

Depth Diameter 

Weight 



Proportion J.ng I * 
Depth* 5i^(Dep ♦ Dia) 
Table Diameter fo 
Girdle Thickness 

Finish I • 

Girdle Surface 

Symmetry 

Culet 

Polish . 

■ . . . % Total Deduc 



% Deduction 



tion^ 



Corrected Weight i Wt.x (lOOJt-Deductions) 



BASE PRICE (at Corrected weight) 



Clarity 



Color 



^ of Y&lue based on color and 
clari'ty grades 

The per carat value 
{% value X base price) 



STONE VALUE 

(Per car-'t 



alue X corrected wt. 




COMMENTS 



PARIS JUNIOR COLLBQE 



SrrONE SET NUMBER . GEMOLOGV f "'\ NAME 

STONE TESTtNG RESULTS DATE^ 



STONE 
NUMBER 


DESCRIPTION 


INCLUSIONS 


POLAR- 
ISOOPE 


R.j/ 


piRE- ' 
FRINOENCE 




1 

OTHER TESTS 


SPECIE AND 
VARIETV . 


• 


• 




t ' I 

1 


/ 






\ 




o 


\ 




/ 







•» 


'. ' ^' 


, 0 

* 

f 


% 


• 

f 


• 










1 

/ 

■ . . ■ a 






I 














« 




m 

' \ 
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Gemology Training Course Added 
To Paris Coiiege Program 



For a pilot research project in profes- 
Rional gemology, the Texas Kducation 
Agency han awarded a grant of $132,335 
to Pp.riH TexAn CoUege, announced 
b)uia B. Williams, preai'^.ent of the col- 
lege. 



•'We are extremely excited over thia 
new program and over the fact that the 
Texas Kducation Agency and the State 
H<mrd of Education have recognized the 
im|KH'lance of this training for the na- 
tional jewelry industry " Williims atat- 



APRIL, 1978 

American Independent Jeweler 



Swest Officiai 
Visits PTC 




JJ{. Newni.'n of Dallas, right; 
general manager of Swest Inc., Jewolry 
xsuppliers, rerontly visited the Paris 
Texas Collet*- campus to learn about 
the new gemoK)^ry proKrarii. 

Paul Clayton, left, chairman of the 
* colle^^e's Division of Horolof,^. Jewelry 
Technology and Gemology, shows 
Newman some of the stones lised in the 
program. 

Swest hc^s donate^! sample stones to 
the college for the new program. 



ERIC 



•d. *The program for training gemolo- 
gistM will giv^^ added dimension to the 
jewelry technology and horology pro- 
gram at the college." 

Under the direction of OrUnuw Pad* 
dock, the first class started Jan. 9 with 
/the maximum of 20 students enrolled. 
AsHisting Paddock as an instructor ia 
Nkilcolm I). Heuser, a 1973 (graduate of . 
the GIA. 

The next class, to begin in September, 
is filled to capacity, and the third data, 
set for January of 1979, is. filling fs'.:. 
Classes will be scheduled on a ^dntinual 
liasis, and inquiri^p may be made to 
Paul Clayton, chairman of the bivisipn 
of Horology, Jewelry Technology and 
Gemology, Paris Texas College, Paris, 
Texas 75460. 

The pilot project in vocal ional gemo- 
logy will prepare graduates for accurate 
identification, igrading, appraisal of 
gemstones, for use and care of laborato- 
ry instruments, for successful merchan- 
dising and ethical trade practices, and 
for craftsmanship in the execution of 
benchwork. 

'Jewelry industry- representatives 
have estimated that fewer than one of 
10 independent jewelers have sufficient 
gcmological skills for the proper evalua- 
tion of gemstone quality. Paddock 
plained. Oi^ly one proprietary, scientif- 
ically oriented gen^ology cerjtificaHon 
progr^fu exists, 4ind the national jewel- . 
ry indufttr>' needs othen sources for gem- 
ological training and development of a 
business-oriented curriculum in gem 
evaluation to facilitate intelligent buy- 
ing and selling. 

. Dissemination of the results of the 
project, will be conducted, and other 
institutions and organisations in the 
nation will have the benefit of this 
piloting research on which to base simi* 
lai programs. 




Paris TexfLH College gemology inMtrucfors. 
Orlando Haddock, (right), and Molcnlm 
HeuHrr point out gvm chatacteristwa to Dvh- 
hiv and Scott Kinard, one of two married 
couples enrolled in the new pilot program at 
the college. 

Modtrn Jtwol#r 



o 

gem class 

Th« Pm\» (T>w) tiwn , Sunday. Jan. 29, 1978 

In the nation 

$132,335 grant sets up pilot 
jewelry training project 




Photographs 
By ROB ROBRRTSON 
Paris News Staffer 
A grant of $132,335 has enabled the Paris 

trZ. j^^^'^y technology and 

horology program to expand int8 new 
iramng which. PJC President Louis B 
Wmiamssays^isafirstinthenation. 
B Jnf TnM' Agency awarded the 

£?ifna, f^fi'""'!!^' geiiiology aimed at 
^ helping to fill demand for qualified jewelers. 

'"^"stryVepresentatives have 
estimated tha fewer than one in 10 in- 
dependent jewelers have enough 
gemo logical skills for proper evaluation of 
gemstone quality. Orlando S. Paddock 
- course diiectoi and nationally recoenSed 
authority in gemology.sft.d. '"'"k;""^ 

"We are extremely excited over this new 
program and over the fact that the Texas 
Education Agency and the State Board of 
Education have recognized the importance 
of this training for the national jewelry 
industry." Williams said. 'The program for 
training gemologists will give added 
dimension to the jewelry technology and 
horology program at the college." • 

TIIK PILOT project in vocational 
gemology will prepare graduates for ac- 
curate identiiication, grading aijd appraisal 
of gemstones. for use and care of laboratory 
instruments, for succe.ssful merchandising 
and ethical tKade pratices and for crafts- 
manship in the eicecution of benchwork. 

It ' ^ 

The first class started on Jan. 9 with the 
maximum of 20 students enrolled. Students 

^'if^'^T^'''*'" ^" United 

b^ates. They include two married couples. 

Assisting Paddock as an instructor is 
Malcom p. Heuscr. a 1973 graduate of the 
oemological Institutcof America, 

The next cla.ss. to begin in September, is 
filled to capacity. The third class in 
January 1979. is filling last. Classes wiil be 
scheduled on a continual basis. Inquiries 
may be made to Paul Clayton, chairman of 
the Division of. Horology, Jewelry 
Technology and Gemology at PJC. 



officials say. and the national jewelry in- 
dustry needs other soui es for gemological 
training and development of a business- 
oriented curriculum in gem evaluation. The 
program is aimed at producing intelligent 
buying and selling. 

Results of the ^oject will be available to 
other institutions and organizations so they 
will have the research on which to base 
similar programs., 

IN TIIE coui'se. each student has his own 
station, equipped with microscope 
polariscope. - refractometer and 
dichroscope. Students use the texts, 
Gemformation." a primer of precious 
gems written by Paddock, and "Gem 
Identification" by Richard Liddicoat. 
Classes .rill be held for 13 weeks, six hours 
per day.- five days per week, in the Applied 
Sciertces Center on campus. 

PaOdock. director and instructor of the 
project, IS a longtime member of the 
American Gem Society and a 1941 graduate 
of the Gemological Institute of America. He 
has mo>e than 35 years experience in in- 
Thi^fS® jewelry management with more 
han 20 years of that expe-ience related to 

Thnrhl^?'' ^n"" depar jtients of Tilden-. 
Thurber Corp.. Providr .ce. R. I.; Mermod. 
Jaccard and King. St. Louis. Mo.; and 
Everts Jewelers. Dallas. ' . «nu 

A monthly columnist for Independent 
Jeweler magazine. Paddock has Uiught 
gemology for the Dallas Health and Sciefce 
Museum and for the Gemologist Institute of 
America tutorial groups. He has served as 
consultant to PJC in the development of the 

KfeUvS.^""'"^^""^*''^''^^^ 

IIKl'SKR. who will assist Paddock as 

i;;'h;"i^7M '"""J"' Colorado 
School of Mines, the University of California 
•u Sdnta Barbani and Eastern New Mexico 
University, in addition to being a graduate 
in residence of the Gemological Institute of 
•America. 



ONLY ONE scientifically oriented 
gemology certification program exists, PJC 



A graduate of the Jewelry Techhology 
Program at PJC. he returned to join the 
faculty in 1974. . 

Prior to that, he was co-owner of the 



Th« Paris (Tmm) N«w«, Sunday, Jan. 29, 1978 
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Paris college tralnfvcraf tsmen 
for retail jewelry industry 



Paris, Texas, Junior College's 
programs of horology, jewelry 
lechnoiogy And gemology, which 
have experienced continued growth 
since the instruction was istablished 
at the college in 1942, have attracted 
national attention in recent years. 
The college is cooperating with 
jewelry industry leaders in at- 
tempting to establish a ..ational 
center for the training of retail 
jewelers. 

'Because of a national shortage of 
(jualified jewelers for the retail 
inf'ttstr\%Paris,TexasJvtnior College 
is committed to work with the retail 
jewelry industry in developing 
.practical training concepts and 
providing trained personnel to meet 
the needs of the industry,** Louis B. 
Williams, president of the college, 
explained in discussing the proposed 
center. . , . 

THE COMMITTEE for establish- 
ment of the National Professional 

Jewelers Educational Center, Inc., 
composed of retail jewelers across 
America, e)f>«Qts to establish this 
center at the college in three to five 
years, Williams npted. 

In the college's Division of 
Horology, Jewelry Technology and 
Gemology, certificate courses in- 
clude watch repair, jewelry repair, 
stone setting and gemology. 
Students attend class for six hours 
daily from 8 a.m. to 2:45 p.m., and 
enrollment is on a quarterly basis in 
January, March, June and Sep- 
tember. ^ 

Since the department began in 
1942, directions of emphasis have 
changed, many instructional areas 
have been added, and much new 
equipment has been purchased to 
accommodate 160 full-time students. 
The program is the most diverse of 
any jewelry school in existence, and 
the most modem ecjuipment is used 
for instruction. Because the college 
is a state-supported public in- 



stitution, the cost of instruction is^ 
less than most other horology, 
jewelry, iind gemology schools, 

Although similar departments 
exist at other colleges in the United 
States. division at Paris,Texas, 
Junior College has several ob- 
jectives and services which make it 
unique. Because oX-lhese services . 
for the retail-jcWeler, the lower cost 
and greater diversity, the program 
has established a reputation 
throughout the United States and 
many foreign countries* 

In addition to career certificate 
programs, the college initiated an 
associate degree program ial976 for 
horology and jewelry technology 
students who complete related 
business courses along with the 
required technical work* Students 
also are able to work toward a 
i)achelor*s degree in industrial 
technology by later compfeting two 

additional years in advanced 
management and marketing 
courses at the university level. 

CERTIFICATE PROGRAMS 
Jewelry Technology — This 
twelve-month program includes 
repair and fabrication of jewelry, 
stone setting, engraving, design and ' 
basic gem identification, small 
business management (jewelry 
store operation), and merchandising 
and salesmanship of jewejry. 

Horology^ Horology technology 
provides twelve months of training 
including he use of bench lathe, 
cleaning ol watches, stafing, truning 
and poising of balance wheels, 
calculating strengths uf hairsprings 
and mainsprings, adjusting 
escapement, using standard 
automatic and calendar 
movements, electric, electronic, 
tuning fork, and quartz, analog,^ 
movement repair, small business^ 



management, and merchandising 
and salesmanship of jewelry. 

Gemology --Specialized training 
is provided on a semester basis in , 
precious-stone formation, recovery 
Ind cutting, identification by crystal 
system, species (special series on 
diamonds), operation care and us^ 
of laboratory instruments, grading, 
appraisal, and merchandising of 
precious gem^ 

THE ASSOCIATE degree 
program, which requires 12 months ^ 
in addition to certificate programs, 
is encouraged for students but is 
optional. Enrollment for this 
program is held each September and 
January. The bachelor's degree 
includes junior and senior level work 
in management and marketitig 
courses at colleges and universities 
offering the bacnelor of technology 
degree. 

COURSE COST 
Monthly Tuition Charge $50 
(Same for out-of-state) 
Gemology $75 
Tools: 

Jewelry Repair, Stone Setting$300.15 
Watch Repair $409.89 

Tool payment* may be made 
monthly without interest. The prices 
are approximate and subject to 
change. 

SINCE THE institution maintains 
a six-to-nine-monti^ waiting list fpr 
enrollment due to the popularity of 
the programs, prospective students 
are encouraged to complete pre* 
enrollment applications as far in 
advance of enrollment as possible. 

For further information, 
prospective students should write to 
Paul Clayton, Chairman, Division of 
Horology, Jewelry Technology and 
Gemology, Paris, Texas, Junior 
College, Paris, Texas, 75460. 



